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ABSTRACT 

This report examines the representation of women and 
minorities in the science, mathematics, and engineering fields and 
addresses the sources of current trends and issues for the future. 
The first section, "Demographics and the Science and Engineering 
Talent Pool**, addresses the expected shortfall of more that 400,000 
science and engineering personnel by the year 2000 and the general 
demographic changes eroding the science and engineering workforce. A 
section titled "The Topography of the Educational Pipeline for 
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perceptions of students, student attitudes, and the performance of 
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and women. The following section, "Participation of Minorities in 
Higher Education", describes factors affecting participation r 
shortages of minority faculty and administrators, the historically 
Black institutions, the major research universities, and liberal and 
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UNDERRTSPBESENTED MmORITIES AND WOMEN 
IN SCIENIJE, MATHEMATICS, AND ENGINEERING: 
PROBLEMS AND ISSUES FOB TEE 1990« 



SUMMARY 

The Bureau of the Census reports that the populatkm base firom which ftiture 
scientists and engineers are taken will have a significantly different radal 
mixture firom that of the past B|y the year l^XX), i^proxiniate^ 85 percent of 
the new entrants to the VS. labor force are expected to be minoritiw, women, 
handicapped, and immigrants, groups whidi for the most part have been 
historically imderrepresented in science, mathematics, and engineering. 
Present^, blacks and Hispanics are 25 percent of the precoUegs level, and, 
the year 2000, thqr will comprise 47 percent. Approximate^ 23 of the 25 largest 
school systems in the United States are majority minority school ^ystems- 
fliystems in which students from minority groups predominate. 

As groups, minorities, particularly blacks, Hispanics, and women have 
traditionally been underrepresented in the sdenra, mathematics, and 
engineering disciplines i^mpared to their fraction of the total population. Asian 
Americans are not statistirally underrepresented in sden^ mathematics, and 
engineering, and as a consequence, are excluded from this report. In 1988, 
blacks accounted for 2.6 percent of all employed scientists and engineers; 
Hispanics were 1.8 percent; and women were 16 percent. Poor preparation in 
science and mathematics is said to be a m£yor factor limiting the appeal of and 
access to science and engineering for these groups and increasing the attrition 
among those who do study ^e sciences. In addition, data at the prerallege level 
show that women take fewer years of science and mathematics coursework 
(including advanced studies) than men. However, not onfy are some minority 
students ex|>eriencing disparities in preparation, they also are given disparate 
levels of academic competition and deficient exposure and interaction with 
people who have attended or plan to attend college, and as a consequence, lack 
knowledge of the ^ue of a «>llege degree. 

There has been positive movement in the performance of minority students 
in science proficiency. Educational Testing Service (ETS) data indicate that 
from 1977 to 1986, 9- and 13-year-old black and Hispanic students showed gains 
on science proficiency while the white student population evidenced only slij^^t 
improvement. For the 17-year-old population, a decline in science proficiency 
was recorded frt>m 1977 to 1982 for black, white, and Hisfmnic students. 
However, these same groups witnessed increases from 1982 to 1986. For 
women, science proficiency showed gains for 9- and 13-year-olds from 1977-1986, 
but remained at the same level for 17-year-olds. Additional data have found 
that, when the requisite quantitative ability was maintained in hig^ school, 
minority students persisted in scieiH» and mathematics at a level equal to or 
hi^er than comparable nonminority students. 

These demographic phenomena may affect the development of the scientific 
and engineering workforce and, consequenUy, the conduct of research and 
development in the 21st century. The role of minorities is no longer viewed just 
as an equity issue; the demands of a scientific and technical workforce must also 
be met. 
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UNDERHEPRESENTED MINORITIES AND WOMEN 
IN SCIENCE, MATHEBIAUCS, and ENGINEERING; 
PROBLEBIS AND ISSUES FOR THE 1980» 



INTRODUCTION 

What forces persist in the genml culture, in the gsneral values q^stem of 
American society, in the Gamily, in the school system, and in the media tiiat have 
foiled to attract a significant nuobar of minority women and students to the 
sciences?' Minorities, who, historical]^, have been underrepresented in the 
sciences, are the ones who have had Ifaa least financial rssouicn and nipport 
fliystems. Blaqy minorities, also, haro had inequital^ educational baekgiminds 
when compared with their nonmfaiority emmterpaits. The underrepresented 
minorities discussed in this report indwfo blacks, Hispanies (MesJcan Americans, 
Puerto Ricans, Cubans), Nativa Americana (Almita, EaUnuis, Alaska Natives), 
and women.' While Native Padfie Islanders CPo^yneaiana Micronesians) 
and the handicapped are underrepresented, they will not receive focus. Asian 
Americans are excluded in this report primarily because they are not statistically 
underrepresented in science, mathematics, and engineering.' Data firom the 
National Science Foundation CNSF) for 1988 reveal that, while Asian Americans 
are approximately 2 percent of the U.S. workforce, tb^ account for more than 
5 percent of the total sdence/ei^ineering workforce.^ Additional data ahow 
that Asian representation among doetord scientists and en^.^6e7s is greater 
than their representation among all scientist and engineers.' Rigorous 
demands are now being placed on the U.S. educational q^stem to broaden the 
pool of minority students at the precollege level so as to affect college 



* The terms science; sdenra, mathematics and engineering; and science and 
technology, are used interchangeably in this report to describe a taxonomy of 
degree fields. The subfields of science, as defined the National Science 
Foundation, are the physical sciences, earth, atmospheric and marine sciences, 
life sciences, biological sciences, social sciences, psydiology, mathematics, and 
computer^nformational sciences. When noted, selected subfields, of the sciences 
will be discussed. 

' Women are included and are treated in this xeport because th^ are subject 
to the same protection against discrimination under Title 7 of the 1964 Civil 
Rights Law (42 USC, section 2,000 et seq). 

' According to one writer as a minority group, Asian Americans are: *. . . 
fijnneled into science out of all proportion to any other ethnic group-pressured 
to go there by a combination of forces including fomily and societal 
precon^ptions about what Asian can excel in, as well as university hiring 
policies that have foiled to provide Asian American role models in non-science 
disdpUies." Buderi, Robert BerkelQr*s Changing Student Population. Science, 
V. 245, Aug. 18,1989. p. 694. 

* VS. National Science Foundation. Women and Minorities in Science and 
Engineering. Jan. 1990. NSF 90^1. p. 30. 



*Ibid. 
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enroUment, eoUege Miecaia, and eoUegB graduatioo. The ^yvtem needs to focus 
on the largBit tier of minuity ■tudenti, those not oecewarillsr with the hij^ 
standardized test Kor^ yet still poss^siog the demonstrateyd ahiUty frrao 
other measures to mxeooed in ideTOe, mathematics, and engineering. The 
^Dblem of unkrrepressntad minorities in the sdencM is serious enou^ to 
coQ^romise the United States ability to develop and advance its traditional 
industrial base and to compete in international marketplaces. This report will 
discuss selected sodali edwrationfll, and economic fiietors that influence the 
dedsions of minwities and women to pursue careers in science, mathematies, 
and eni^^rii^ along with policy options that contain provisions to address 
these areas of concerns. 



DEMOGRAPHICS AND THE SCIENCE AND 
ENGINEERING TAUSNT POOL 

Any attempts by scientists and educators to address the expected shortfall of 
more than 4(M),000 science and engineering personnel by the year 2000 (estimate 
of the National Sdenra Foundation) would be expected to include recognizing 
the general demographic changes that are eroding the science and engineering 
workforce.* The number of college age studenta is declining: this is expected 
to continue through 1996. After tiiat time, the prqjeetions are for a rise back 
to the 1983 level hy the year 2008. According to impending demographic 
realities, during the trou0i of the decline, 1994-1996, fewer people may be 
available to go into scientific and technical careen. Also, the number of 
students electing me^jors in science and engineering is decreasing. It is thou^t 
that the talent pool read^ its maximum size prior to hig^ sdiool, however, 
migration into the pool is evident during grades 9 throu^ 12. When migration 
does occur alter hi^ school, it is more likely to be out of, rather than into the 
poo!.'' 

A survey conducted by the American Council on Education in conjunction 
with the Cooperative Institutional Research Program of the University of 
California, Los Angeles, found that in 1988, approximately 15.3 percent of 
entering Areshmen selected science aa migors (biological sciences, physical 
sciences, mathematics, and engineering), a deo'ease from 16.4 percent in 1987, 



* Atkinson, Richard C. Ominous Statistics Foretell Drastic Shortage Of 
Scientists. Tbe Scientist, v. 4, June 25, 1990. p. 11. 

^ Benyman, Sue E. Who Will Do Science? (Columbia University. National 
Center on Education and Employment. An occasional paper with the support 
of the Rockefeller Foundation. New York, 1983. p. 7. 
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18.1 percent in 1980, and 213 perctnt in 1966 * Freshmen interest in computer 
science intbtfkUof 1988 wai Mnehangwi from ita 1987 level of 2.7 percent, but 
remained bdow iti 1982 level of 83 poretst* It tluHild be m>ted that interest 
in engineering registered a marginal iiureaie in 1988, to 8.6 percent from 8.5 
percent in 1987, hut well below its pMk of 12 percent in 1977. 

Hie aixe cf the population baae firom wbidi new adentiste and engineers are 
taken yidds ■ome information about fupi^ potei^als. The Bureau of Uie 
Cenaus, U.S. Department of Ommiaree, raporta that since 1982, the population 
of 22-year«lds has declined, and is forecasted to continue in this direction 
throu^ the year 2000. The &iieau prq{eets that a marked decline will occur 
during 1996-1998, at whidi time the number of 22-year-olds will be 
approsimata^ 25 percent less than in 1982. &ich fiature prcyoctions are rause 
for concern for some educators because of the strength of past linkages between 
tiie number of 22-year-olds and undei^raduate sdei^e and engiiuering degrees. 

In addition to lower numbers, the prospKlive 22-year-old pool will have a 
significantly different racial misrture than the past The Bureau of the Census 
reports that in 1975, 14 percent of the 22-year-oId population was composed of 
minorities; by 1995, the projected percentage will be 19 percent, and by the year 
2005, 20 percent '° Presently, blacks and Hispanics are 25 percent of the 
precollege level population, and, hy the year 2000, they will comprise 47 percent 
(this change has already occurred in California, Texas, and New Mexico).*' If 
current trends continue, by the year 2020, today's minorities will become the 



* Astin, Alexander W., Kenneth C. Green, William S. Kom, Bfarilyn Schalit, 
and Ellyne R. Berz. The American Freshmen Norm: National Norms for Fall 
1988. Prepared the Cooperative Institutional Research Program, and 
sponsored by the Higher Education Research Institute, Graduate School of 
Education, University of California, Los Angeles, and the American Council on 
Education, Dec. 1988. p. 6. 

•Ibid. 

Between the years 1980 and 1989, the Hispanic population grew by 39 
percent, the Native American population grew by 22 percent, the black 
population grew by 14 percent, while the white population grew by only 7 
percent. Center for Demographic Policy. Demographics for Education 
Newsletter, v. 1, June 1990. p. 1. 

" The Challenge to the Busing Community. Congressional Testimony on 
Its Stake in the Education of At-Risk Children. The Institute for Educational 
Leadership, Inc. Washington, 1987. p. 6. 
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majority of itudenU in the United Statei.*' Altl^i^ there haa been on 
increase in the participation of minoritiet in the edoue and engineering 
discipline! at the undergraduate level, it ia over fueh a amall baae that the 
significance is muted. Questions are raised as to whether even the present low 
participation of non^Asian minorities in the sciences can be maintained, and, 
more importantly» can be increased in the coming years. 

Demogr^^e patterns will alter the sise and cooqiodtion of the hi^ school 
graduating clanes. ^proximately ^ of the 25 largest school systems in the 
United States are m^rity minorily school qrstems-igwtems in idiich students 
firom minority groups predominate.** The Hi^anie popolatiui growth is to 
be the fisistest growing of all groups, primarily due to immigration, with black 
pojmlation growth following as second. By the year 2000, minority groups are 
projected to constitute the m^ority of the population in 63 nm'or cities." 
However, tod^, a smaller proportion of minorities age 18 to 24 than of non- 
minorities has graduated from hig^ school, and the college-going rat^ for those 
minorities who do graduate also is lower than those for non-minority high 
school graduates. 

As a group, minorities, particularly blacks and Hi^panics, have traditionally 
been underrepresented in the scien^ and ei^finmring disciplines compared to 
their fraction of the total population. Blacks are approsimately 12 percent of 
the VS. population and constitute 2.6 percent of all employed scientists and 
engineers. Hispanics comprise 9 percent of the U.S. population, and represent 
less than 2 percent of all employed scientists and eni^neers.** Black 
enrollment in science and engineering alone has declined 19.6 percent since 
1981. Concomitant with the underrepresentation and the recent downturn, 
blacks' and Hispanics' "persistence rate" in the science (continuing in the 
program until graduation) has been 29 percent as compared to the national total 
of 79 percent. Poor preparation in science and mathematia is said to be a miyor 
factor limiting the appeal of and access to scien» and engineering for these 



^ Presently blacks are the mcgority of the population in Atlanta, Baltimore, 
Detroit, and Washington, D.C. The dommant population in the cities of EI 
Paso, Miami, and San Antonio is Hispanic. In less than 20 years, whites will no 
longer claim a state-wide m^'ority in Texas and California. Hodgkinson, Harold 
L. Director. Center for Demographic Poliqr, Institute for Edurational 
Leaderdiip, Inc. Spe^h given before Carnegie Foundation sponsored conference 
on The Generational Contract: Educating All Our Youngsters for the 19908. 
Washington, June 26-28, 1989. 

Woodside, William S. Corporate Leadership for Public Education. The 
Institute for Educational Leadership, Inc. Washington, May 1986. p. 6. 

"UJ5. Dept. of Labor. Workforce 2000. Prepared by the Hudson Institute 
for the Dept of Labor. Washington, VS. Govt. Print Off., 1987. p. 95. 

Women and Minorities in Science and Engineering Education, p. 28, 149- 

150. 
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groups and inBinailng the attrition among thoM who do vtaSy tha ademet. 
HowevBT, not tafy ara lome minority itudenta experiencing ditparitiet in 
preparation, they who are givm dieparate leveli academic competition and 
deficient e^oeura and interaetitm with peo|de who have attended or plan to 
attend college, and at a conieqiienoe, ladi knowledge (tf the value of a edlege 
degree. Shlrli!^ M. BSalocmi, Head, IKreetmte of Education and Human 
Resoureei Pn^rama, American Aaioeiation for the Advancement of Sdenee, 
testified before the Senate Committee on Labor and Human Rnouicai that: 

Underrepreaented minori^ itudenta are lees like^ to be in the 
aeadmnic track in hi^ adttol, leM Ukelisr to partidpate in 
programi for the gifted and talented and are more likely to be in 
renMfdial programi. . . . Since lege ia being i»ovided, itudenta are 
denied the opportunity for eipoaure to more rigoroui content ami 
concepti wUdi are unially precurson to more advanced work in 
higb school. Evident ia emerging firom studies by JeannieOakfis 
of The Rand Corporation that sdiools whidi minority students 
attend are more likely to have less able teachers and less rich 
course offerinp.** 



These issues coupled with demographic prcgections may affect the development 
of the adentific and enf^eering workforce and, consequently, the conduct of 
r^earch and development (RW) in the 21st century. The international 
competitiveness of many US. indus^es depends not only on macroeconomic 
polides but on building capable and sdentific and technological workforce. 
Effective sdenee and mathematics eduration ia needed to prepare the students 
who will become the Nation's sdentists and engineers, and greater technical 
literacy is needed dtisens generally in an increadn^ «>mplez and 
competitive world.*^ The VS. technological position currently appears to be 
threatened by a possible shortage of sdentists and engineers, and even more 
important, by the lack of general sdentific and mathematical literacy required 
by the people who are primarily responsible for quality and productivity gains. 
Even students pursuing nonsdentific and nonmathematical spedaltiw are likely 
to require bade knowledge of sdentific 'and technolopeal applications for 
effective partidpation in the workforce. There is likely to be a need to expand 



" VS. Congress. Senate. Committee on Labor and Human Resource. 
Crisis in American Math, Science and Engineering Education. Hearings, 101st 
Cong., Ist Sess^ Nov. 14, 1989. Washington, U.S. Govt. Print Off., 1990. p. 35- 
36. 

" VS, Congress. House. Committee on Science, Space, and Technology. 
Subcommittee on Sdenee, Research, and Techndogy. Sdentific, Tedinieal and 
Literacy Education and Training and Hit 3122, the Sdenee and Technological 
Literal Act Testimony of Raymond J. Uhalde, Deputy Administrator, Office 
of Strategic Planning and Policy Development, Emplc»yment and Training 
Administration. U.S.Dept of Labor. Hearings, 101st Cong., 1st Sess., Oct. 31, 
1989. Washington, U jS. Govt. Print. Off., 1990. p. 100. 
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and diveraify the Nation's idei^ and engineering workforee at all levels. The 
role of minorities is no longer viewed just as an equity issue; the demands of a 
scientific and technieal wnrkforce must also be met W. Ann Reynolds, former 
chancellor, California State University, spraUng befim the Committee on 
Science, Space, and Tsehndogjr hearingi on Women, BGnorities and the Disabled 
in Science and Teehndogsr stated that: 

. . . rnhe role of minodtias, women, people with disabilities, is 
not an equity issue. 'Hss need for vromen, minwities, in sdence 
and engineering ia quite aimp^ a nationwide wwk fcm issue. 
The Nation's leaduship In science and •i^^t'^rg cannot be 
maintaiuMS, cann(^ survive, I would mibmit, unless our education 
pipeline receives the help it needs to errate a more divenw group 
of world-class scientists and engineers." 



Some in the scientific community, however, conclude that the projected 
shortages in science and engineerii^ personnel will not occur. They diarge that 
career choices and market forces are more indicative of the future supply of 
scientists and enpneers than are demographioi determinants. They point out 
that past predictions of long-term shortages and surpluses have foiled to 
materialize. Alan Fechter, EEOcutive Director, Office of Scientific and 
Engineering Personnel, National Acaden^ of Sciences, stated that debate should 
not focus on whether there is a projected shortage, but on the . . nonwhites 
and nonmales, the numbers of foreign nationals and the numbers of women and 
minorities in science and engineering. There is an ocess of some and a scarcity 
of others."" 



THE TOPOGRAPHY OF THE EDUCATIONAL 
PIPELINE FOR MINORITY STUDENTS 



Local School Systems and Their Curricula 

The public schools are the critical determinant of students' preparation; 
however, for some minorities, the school experience can inhibit satisfoctory 
academic achievement Rigorous demands are being placed on the approximately 
16,000 school districts in the VS. educational Q^stem. The education pipeline 
of today is more diverse than the past and praents more diallengM for the 
school system. Data indicate that in the freshman class of the year 2000, 
comprised of the children bom in 1982, approximately 35 percent are black, 



U.S. Congress. House. Committee on Science, Space, and Technology. 
Women, Minorities, and the Disabled in Science and Technology. Hearing, 
100th Cong., 2d Sess. Washington, 15 JS. Govt Print OIT., 1988. p. 14. 

U.S. National Science Foundation. Education and the Professional 
Workforce. Mosaic, v. 18, Spring 1987. p. 15. 

ERIC 



CRS-7 



Hispanic, Nattvs American or Aiiin, iq;>prozimate|y 25 pement are in homes 
hbeled impoverished; more than 14 percent are ti» children from ynmnried 
parents, 10 poeent have fiu^Uoiud^ illitarate ptfsnti, 16 percent are children 
who had Eii«^ as a second langnap, 12JI poeent are mentally or jbytkaSfy 
handic^tped, ami appnsimateJsr 60 povent are estimated to live in a dni^e 
parenthoiis^M]^ortothsa0eofl8.* Present^, ^proiimatd|y 50 percent 
of black diildren, 40 percent of Ifispanie youth, and appnnimatefy 70 pwcent 
of Native American children under tiia age of 18 yean are raised in fiunUies 
living at thepover^ level (the Federal poverty line for a fiuni^of three is 
$9,056).'* The sah«ring reality is that some of these rtudoits, qpedfically 
mii^rity students, have ezperi«^ measurable amounts of ne^^eet and 
indifference. lUs nej^ect ai^ indifference is coupled with a fractionalized 
educational tyvbBm in which eqpud educational opportunities are nonexistent 
A 1988 report of the Educational Tisting Service stated that: 'Students do not 
arrive at the kindergarten doOT witii equal opportunities and aspiratiims. Social 
and economic realities have begun to have an impact long before that time, and 
school does not serve to eradicate these inequities."*^ 

There are stark differences between student performance in uri>an tyttemB 
with a large minority population, and suburban systems with less of a minority 
population. One reason for lower perfbrmance and achievement in urban areas 
is limited resources. Many urban school districts spend less per capita on each 
student than suburban dis^ets, and suburban students are more often exposed 
to more educational opportunities than urban students.^ James Vasquez, 
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^Vetter,Bet1yM. RemiitingDoctoral Scientists and Engineers: Today and 
Tomorrow. Occasional Paper 89o2. Commission on Professionals in Science and 
Technology. Adapted from a presentation on Sept. 19, 1988, to General Electric 
Doctoral Recruiters, General Electric Company, p. 16; and Demographics for 
Education. Center for Demographic Policy. CDP Newsletter. The 
Demographics of School Reform: A Look at the Children, v. 1, li£ar. 1990. p. 1- 
2. 

2> Educating Black Youth Means Addressing a Bangs of Concerns. Southern 
Education Foundation News. Jan. 1990, v. 4, p. 4; Changing America: The New 
Face of Science and Engineering. Final Report The Task Force on Women, 
Minorities, and the Handicapped in Science and Technology, Dec. 1989. p. 22; 
and Locke, Patricia. American Indian and Alaska Native Education Issues. 
Prepared for the Rural Education Conferenro "The Rural Agenda of Educating 
All Children for the 1990s.* M^ 12, 1989. 

^ Educational Testing Service. The Science Report Card: Elements of Risk 
and Recovery. Trends and Achievements Based on the 1986 National 
Assessment Report No: 17-S-Ol, Sept 1988. p. 7. 

^ Baker, Peter. Poor Sclwols Grow Poorer, Va. Study Says. The 
Washington Post, Jan. 26, 1990. p. C6; and Maraniss, David. Texas Schools' 
Financing Ruled Unconstitutional-^urt Orders Lawmakers to Find 
Alternative. The Washington Post, Oct. 3, 1989. p.A14. 
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Superi&tendfint Edgewcwd Mhool dutrict, San Antonio T^xas, notes ^t, 
pnerallly, the urban adiool igrstems *. . . have tiie moat kidi, the mott presnng 
needs, and the poonat tax baaaa.^ In addition, while aome urban districts 
mtist do more with ieas fiinding^ all atu^&ta are evaluated on the aame criteria 
similarly Iowa Teat of Baaie Silla, Stanford Aehievsmant Tests,Califomia Test 
of Basic Skills, Scholastie ^titudc Test, (SAT), the American College of Testing 
(ACT), and the National Coilegiate Athletic AaKidatira Proposal (NCAA) 48.^ 
In maiqr urban areas, wl»re mhuffityatudenta are emieentrated, dropouta ntes 
for minority students reported^ exceed 50 percent fcgr the ninth gr^ * 

Suggestions have been made that local school systems must make a conscious 
effort at curriculum restructuring yet maay school systems have fiEdled to create 
a learning environment t^^t is atructured and atratified to meet the diverse 
needs of the student po^Uation. lha hei^tened intneat among educational 
researchers in curricula reform, especially in the areas of the sciences, has 
be«>me very acute for minority students. SdMOl Qrstems rauld make science 
and mathematics more attractive to all students, including those members of 
minority groups with potential talent and inclination for technology-l»sed 
careers. It has been proposed tiiat systems support an edurational model that 
will enlarge the population of students into science careers, that would "broaden 
the pool" rather than "skimming the cream."^ Bill O. Aldridge, Executive 
Director, National Science Teachers Association (NSTA), states that the pool of 
students in science would be expanded if the science curriculum focused 
resources and attention on all students to take more science courses. Such an 
approach would effect a more diverse group of scientists that presently exists. 
He constructs an analog between the need for including all students in the 
science education program and molecular motion. 

The present state of secondary school science is like the first 
state of the gas. We select the young people who happen to be 
moving fastest in the "rig^t" direction, and we ignore e^n foster 



^ Maraniss, David. Texaa Schoob' Financing Ruled Un«)n0titutional~(^urt 
Orders Lawmakers to Find Alternative. W&shington Post, Oct. 3, 1989. p. A14. 

^ Proposal 48 of tiie National (Tollegiate Athletic Association is defined by 
Bylaw 5-l^j) partial qualifier. Proposal 48 requires that entering student 
athletes have a minimum of 2.0 grade jK>int average in a core curriculum of 11 
hi^ school courses, and a minimum combined SAT score of 700 or ACT of 15. 
Because of the onler in which this pivposal has been presented in the 
Association's annual meetings, it also carries the designation of Proposal 42 and 
Proposal 26 (the most r^nt). 

^ Wiley, Ed TJl. Tracking/Labelling Key Reasons for Declining College Pool, 
Researcher Suggests. Black Issues in Higher Education, v. 6, July 20, 1989. p. 
1. 

^ Aldrige, Bill G. Essential Changes in Secondary Science: Scope, Sequence 
and Coordination. Dec. 16, 1988. p. 1. 
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(more able) ehildren who do im^ happen at that moment to be 
nwving in the "rif^t" dinetiim. We gif* thoie selected itudenta 
the added puih (idvanta^i io the form of resourcei, teaefaer 
attention, and recognition); and we ignore the reat of the 
atudentik 

There is another wiqr of making &st molecules move toward the 
opening. If you heat the entire sample of molecules, all will move 
fiBBter. The fostest wiU be avan fiutar than before, ai^ mm 
moleeulee will pass thioii|^ tlw evening. Xiod you've 
accomplished this without ielerting eotain molecules or giving 
only them special assistance. 

Heating the gas is analogous to providing more and better adence 
education for all children so they can all move faster. Many of 
them wiU move in the "li^t" dirKtion, but not necessarily at the 
time we want them to do so. If we allow for this deliyr, we will 
reap a rich selection of students in science, just as we got a 
greater variety of mol^niles in the heated gas.^ 



The importance of restructuring schools was included on the agenda of the 
September 1989 education summit at the University of Virginia with the 
Nation's Governors, hosted fay Preddent Bu^ The consensus of the summit 
was that ftindamental restructuring would be done at the State and local level. 
A January 1990 report of the Quality EducaUon for Minorities Pn^ject at the 
Massachusetts Institute of TWmoIogy, Edueation Thai Workof An AeHon 
PJlan for the Education ofMinorUiea, supported fundamental restructuring 
also, positing that it was vital relative to minorities. The report declared that: 

Efforts at restructuring must value minority students; assume 
responsibility for their learning; be sensitive to their 
backgrounds, language, and atltural values; and be adequately 
funded. Any national goals for education, such as those to be 
prqxised by the governors in 1990, must include a vision to 
improve the education of cnir students.*^ 



In addition, the report foimd that Use bulk of minority students continue to 
attend schools that remain separate and unequal. 



^ Aldridge, Bill G. Drastic Changes Needed in Secondary School Science 
Edueation. The Generational Journal, v. 22, Apr. 30, 1989. p. 21. 

^ Quality Education for Minorities Project. Massachusetts Institute of 
Technology. Education That Works: An Action Plan for the Education of 
Minorities. Cambridge, MA., Jan. 1990. p. 3. 
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Forty-four years aftBr Mender v. Westmmaie rSefioolDistwt. and 
Uiirty-iive yean after f^fgfftf? V, ffaatno Independent School 
Distnei. and thirty-fSve yeara after Brown v. The Board of 
Education of Tooeka-^ cawi that declared aegregated achool 
uneonstitutional-iiKiit minorify diildren remain in lehools that 
are separate and daeidedl|y iui»iual. Educational opportunities 
for most minority youtii lag behind those available to white 
students, and tfasi lack of opportunity is refleefied in the lower 
educational achievement of oiinority children.*^ 



More recently, Iiauro F. Cavasos, Secietaiy of the Department of Edueataon, 
in the release of The Writing Bq^ri Card, 19S4^ and The Heading 
Report Card, IBJl-SS, stated that the education reforms of the ISSOs have 
fiuled to raise the achievement scores of the students, markedly.** Both 
reports proposed mi\}or structural change iu the UJS. educational system. 

One criticism of many school systems has been their continued tracking of 
students. These mechanisms have been ineffectual. 

. . . [rlesearch flndingB consistently indicate that inflerible track 
placements and rigid ability groupings segregate, stigmatize, and 
deny those in the bottom tracks the same access to quality 
education those in the upper tracks receive . . . 



While minority hi^i school completion rates have improved in the past years, 
minority students remain significantly overrepresented in the vocational tracks 
and underrepresented in academic programs. Clifton R. IVharton, former 
chancellor, State University of New York, has argued that teachers and 
counselors have engaged in the firequent practice of counseling minority 



~ Ibid., p. 1. 

^< Educational Testing Service. The WritingReport Card, 1984^: Findings 
from the Nation's Report Card. The National Assessment of Educational 
Progress. Prepared under a grant from The National Center for Education 
Statistics. Princeton, NJ., Jan. 1990. 110 p.; and The Reading Report Card, 
1971-88: Trends from the Nation's Report Card. The National Assessment of 
Educational Progress. Prepared under a grant frt>m the National Center for 
Education Statistics. Princeton, N J., Jan. 1990. 67 p. 

^ Visions of a Better Way. A Black Appraisal of Public Schooling. 
Committee on Policy for Racial Justice. Joint Center for Political Studies. 
Washington, 1989. p. 36. 
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student! into tzade ai^ vocational cuRieala, with the tacit a88unq>tion that they 
are not datable of the more riforoua academic alteniativea.'' 

The sequencing of science counea and tracking of students preclude many 
students &om later selecting adanea as a career while Pigmenting jhe 
advantagiM for some students. Bfinority students (primarily black and Hisj^mic) 
are disproportionately placed in the low^ility or non-ooUege bound tracks, 
which merely reinforce educational inequalities.'^ Such practices are 
manifested even thou^ *. . . [differences in placement by race and aodal dass 
^pear regardleas of whether test scorea, counselor and teacher 
Tftponi ra*"^**^"*- or student and narent rhnima are used as th* basis for 
placement"** Hi^ school science courses are duplicated in mai^ of the 
introduct<ny college courses. Studanta who hava taken hi|^ aebool adence 
courses, are better in fireshmen adance eounes and arare bi^^ on antrance 
exams. They are per^ved as havii^ bi^ier abilities hy their profossora, and are 
given scholarships and opportunities to do research related work with the best 
faculty. Hiose students who did not taksf'hi^ school sdence course are at a 
disadvantage. Aldridge of the NSTA stated that: 

The present sequencing of courses and trackii^ of stu^r.ts 
reinforce the accumulation of adjutage for soma students and 
effectively predude others from later selecting sdence as a rarrar. 
A child who has not enrolled in algebra in the ei^th or ninth 
grade and then not taken the other more advan^ math course 
in sequence is not ready for the series of advanced sdence coursea 
required in hi|^ school. As a result a student is ruled out from 
majoring in one of the physical sdences or engineering fields in 
college. 

Hi^ school physics, ehemistiy, and biology course duplicate 
substantial portions of introductory college courses. Young 
people who take these hig^ school courses enter college with 
prior knowledge of the subjects, and th^ also score higher on 
entrant exams. They therefore are perceived as having hi^ier 
ability. They are given scholarships and opportunities to study 
under the best faculty, so that their prior advantages are 
rewarded, leading them to continue in these sdence fields. 



" Wharton, Clifton R. The Minority Student Challenge. Sdence, v. 224. 
June 1, 1984. p. 937. 

Shaping Hi^er Education's Future: Demographic Realities and 
Opportunities, 1990-2000. Arthur Levine and Associates. San Francisco, 1939. 
p. 65. 

Oakes, Jeannie. Keeping Track, Fart 1: The Policy and Practice of 
Curriculum Inequality. Phi Delta Kappan, Sept. 1986. p. 14. 
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Young people who did not take those eounei in hi|^ school, but 
later show interest, are at such a disadvantage that without 
special assistance or estraordinaiy motivation and hence, they 
will never be able to compete suceeisflilfy with their more 
advantage peers. Since such disadvantags in the i^Q^cal 
sciences is often associated with momea and mhioritieB, it is not 
surprising that we find their numbers disproportionatel(y low 
among engineers and pb;^Ical scientists.* 



The economy requires a aignifkantly larger number of lu^ify skilled and 
educated workers. Eiperts says that schools must make the necessary changes 
to provide effective educational eiperiei»as to a Inoaiter range of students, and 
this can be doi» without comprtffiiising quality. According to th^ experts, 
both informational and motivational experience need to be provided timt will 
promote the prospects of post-s^ndaiy education for minority students and 
those students at risk. These groups of students need to be able to find success 
and positive learning experience in early grades that will enable them to move 
throu^ a series of transitions resulting with multiple options at the secondary 
level. Policies and programs of local school systems that are designed to keep 

children in the pipeline for a longer period of time, benefit the Nation at 
large. Furthermore, axiy efforts at curriculum improvement must be sustained 
in order to assure lasting change and improvement 

Teachers Perceptions of Students 

While such variables as ability, academic preparation, and level of motivation 
contribute significantly to educational achievement, classroom teaching and 
teacher expectation also serve as a significant determinant in the quality of 
educational opportunity. However, some minorities receive discrimination and 
discouragement not only from their peers, but also from a predominant teacher 
population and the absence of role models. At present, approximately 16 percent 
of the Nation's elementaiy and seomdaiy public sdbool students are black, yet 
only 7 to 8 percent of the teachers in these public schools are black.^ In 1986, 
less than 6 percent of the 2,200 teachers hired in the Los Angeles Unified School 
district, a school district that is 62 percent Hispanic, were Hispanic.^ By the 
year 2000, approximately 40 percent of the Nation's pupils will be minorities, 



"Ibid. 

Visions of a Better Way: A Black Appraisal of Public Schooling, p. 14. 

" Haberman, Martin. Alliances Between 4-Year Institutions and 2-Year 
Colleges Can Help Recruit More Minority Students into Teaching. The 
Chronicle of Hi^er Education, July 27, 1988. p. A28. 
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while Bppfoiiiiiite^ 85 pereent thsk teaefaen wiU be white.** A 
predominantly white female population will continue to teach thii increasini^ 
plur&Iiatie, «»tfiin£in£ populatioiL Harold W. Stevenson, Chuansheng Chen, 
and David H. Uttal, in a etudljr of 3,000 fint, third, and fifth gra^ Maek, white, 
and Hispanic studmts enrolled in Oaieago metropolitan area schools, found that 
minority students did not pt equal feedback firom their teachers as that which 
was given nonminority students.^ 

They [teachers] praised the diildren for a modestlly good 
performance instead of j^ishing them to do even better, l^en, 
when the children enter hi^ schod, they find they are not 
prepared for the more difficult wi»k.^* 

The researchers found that while the minority students received disparate 
feedback in the classroom, they were as equally enthusiastic about education 
and had equally hi^ expectations about future success as the nonminority 
students. 

A significant number of minority children attend schools in urban areas 
where the needs of the students and the schools are greater and more 
immediate. In these urban communities, where racial isolation persists and 
assimilation into the m^ority culture is minimal, many of the students* learning 
troubles result from lack of 'cultural qmehronization' with their middle class 
white teachers. Educational researchers and practitioners have strongly urged 
that more minority teachers be trained and recruited to teach in these areas.^ 

For more than 20 years, educational research has shown a direct correlation 
between expectations for student achievement and the types of instruction and 
ccunseling provided to the students. Black and Hispanic and Native American 
students have received considerably less encouragement to pursue scientific and 



^ Watkins, Beverly. Colleges Urged to Train Future Sdioolteachers to Deal 
with Expected Influx of Immigrants. The Chronicle of Higher Education, v. 36, 
Dec. 13, 1989. p. A42. 

^ Stevenson, Harold W., Chuansheng Chen, and David H. Uttal. Beliefs and 
Achievement* A Study of Black, White and Hispanic Children. University of 
Michigan, 1989. 36 p. [unpublished] 

*^ Behavior Tbday, Mar. 20, 1989, p. 6. 

^ Watkins, Beverly, p. A42; and Conciatore, Jacqueline, Shortage of 
Minority Teachers Leads Some to Look to M^ority. Black Issues in Higher 
Education, v. 7, July 19, 1990. p. 8-9. 
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technical careen than white ttudenU.^ Wharton charges that increased 
efforts should be instituted to bet^ pair minority students with supportive 
academii^l^ oriented surroundings. anerts thiit: 

We must also interdict the \yde of avoidance,* in which lack of 
preparation in basic science and mathematics leads to a la^ of 
interest, amdety, and ulthnatel|y non-enroUoMmt in those fields at 
the coU^ level. Indeed, hi^ schools and colleges must 
cooperate to develop awtdamig and career paths in science and 
technology for promising minority students. To do that, we have 
to interest these youths during the ear^ secondaiy years in hig^- 
demand professional and technical fields and to provide both 
spedal studly options and finandal incentives to take advanta^ 
of them.** 



Students* AtUtudes 

Science and mathematics have been described as unpleasant experiences by 
many students. Having flailed on numerous occasions, many students lack the 
encouragement to continue and k> quit*^ If a student cannot identify with 
success, often fiulure remains. Far too often, a students previous performance 
is the only criteria used to predetermine their level of sucrass. 

Performanoe of Bfinority Students 
in the Ihieooll^e Curriculum 

Students' interest in high school science is not a 'fixed notion." At each 
juncture in the education flystem, a significant number of minority students are 
lost. The fundamental failures in elementary and sea>ndary education are more 
pronounced for black males than any other subgroup of minorities. While black 
males constitute approximately 17 percent of the public school population, they 



ERIC 



*^ Thomas, Gail E. The Access and Success of Blacks and Hispanics in VS. 
Graduate and Professional Education. A working paper prepared for the Office 
of Scientific and Engineering Personnel, National Research Council. 
Washington, 1986. p. 31. 

Wharton, Cliflon R., Jr. The Minority Student Challenge. Science, June 
1984. p. 1. 

Pearson, Willie Jr. and H. Kenneth Bechtel. Blacks, Science, and 
American Education. Rutprs, the Stete University. New Brunswick, N J., 
1989. p. 23-25, 45^, and Brown, S. A Stu^ of Losses in the Educational 
Pipeline and Scientific Talent Pool: A Report o the Govemment-University- 
Industiy Research Roundtable. National Reseuich Council, Office of Scientific 
and Engineering Personnel. Washington, 1986. 
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represent 41 percent of the ipeeial eduestion daieee.^ Tfaaee Uaek mslee get 
lost early a&d fidi to 0it into tho VP*1^* Infreaiwd efforti need to fociu m 
retention by improving the ratof of hi^ lebool graduation for this cohort to 
enable tl^m to hsve eareer dioiess. 

Underpreparation in adenee ami mathematics is a pervasive iH^oblem fbr 
minority studemta, with minority students enrolling in fewer science and math 
eourses than their white eounterparta. Raiearch has found that early 
preparation ai^ eommita^nt to adenee ai^ mathonatics is veiy important, 
espedfilly for minority students.** In a study by Thomas L. Hilton and Valerie 
E. Lee, it was found that: 

. . . [F]ortifyinghi^ school mathwnHtics and sdenee preparation, 
while intiodudng young people to the intrinsic interest of these 
fields above and beycmd the drudgBzy which typifies their 
perception, would have better social p^ff than subsequent 
efforts to entice undergraduates into [8dence,maUiematies, and 
engineering!. Our evidence is that more students move into 
sdenees earlier than later, when curricula options are still 
available and mobility is not discouraged either by institutions, 
stringent nuricular requir^nents, parents, or peers. At later 
stops in the educational pipeline, science attracts few newcomers 
and mainly battles to hold old adherents.^ 



There has been positive movement in the performance of minority students 
in scientific profiden^. ETS data indicate that from 1977 to 1986, 9- and 13- 
year-old black and Hi^umie students showed gains on sdenee proficiency while 
white students population evidenced only slight improvement^ For the 17- 
year<i\d population, a decline in sdenee profidency was recorded firom 1977 to 
1982 for black, whites, and Hispanic students. A reverse was noted for all 



^ Gregg, Sandra. Paucity of Black Men Stymies Collegiate Environment. 
Black Issues in Hi^er Education, v. 5, Feb. 2, 1989. p. 2. 

Benyman, S. E. Who Will Do Sdenee? Minority and Female Attainment 
of Sdenee and Mathematics Degrees: Trends and Causes. New York: The 
Rockefeller Foundation, 1983. Ramist, L. and S. Aeioter. Profiles. College- 
Bound Seniors, 1985. New York College Entrance Esamination Board, 1 
Thomas, Oail E. The Accen and Success of Blacks and Kispanies in U.S. 
Graduate and Professional Education. 

Hilton, Thomas L. and Valerie E Lee. Student Interest and Persistence 
in Sdenee: Qianges in the Edu^tional Pipeline in ihe Last Decade. Journal of 
Higher Education, v. 59, Sept/Oct 1988. p. 623. 

^ The Sdenee Report Card: Elements of Risk and Recoveiy . Trends and 
Achievements Based on the 1986 National Assessment. Educational Testing 
Service. Report No: 17-S-Ol, Sept 1988. p. 28, 
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subgroup! Erom 1982 to 1986, with bUck students recording a signiflcant 
increa^. Because of the inqiMtance for Macks, Mack students actually 
surpassed their 1977 performance in 1986 while white and Hispanic students 
foiled to ecjual such performance. While blacks and Hiqianics narrowed their 
performance gaps, there remained disparity relative to white students. Data 
oompS^ for the feport showed that the avera^ seienoe profSdencgr of 13- and 
17-year old black and Hispanic students was approaimatelly four years behind 
that of their white counterparts.** 

There have been other fains in precollegB preparation d mim»ity students 
for science and engineering careers as evidenced bgr the avoage scores on the 
SAT. From 1978 to 1988, black students average combined scores (mathematics 
and science) on the SAT increased 61 points, from 686 to 737; Hispanic students 
average combined scores increased 29 points, from 765 to 784; Native American 
stutots combined scores increased 22 points, from 806 to ^8, and white 
students combined average score during that same time period increased by 4 
poifit-. firom 931 to 935 ** While the statistical validity and reliabUity of the 
instruments continues to be been mired in rontroveny, average srores on the 
SAT have increased for virtually all minorities in the period 1978 to 1988 (both 
verbal and maUiematics).^ 

In an ETS study of the Tersistence in Science of Ki^-Ability Minority 
Students," it was found that when the requisite quantitative ability was 
maintained in high school, minority students persisted in sdenro, math and 
engineering minors at a level equal to or hi^er than comparable nonminority 
students." The cohort was from the population of students taking the SAT 
in 1984-1985 and also completing a 63-item questionnaire (Student Descriptive 
Questionnaire). The sample was limited to those students receiving a minimum 
of 650 on the math section, with no minimum SAT-verbal score. The 
discriminate ftinction ana^is employed by the stu(^ found that the minority 
students were hi|^ in scien^ motivation, advanced in mathematics achievement, 
and relatively hig^ in quantitative ability. Concurrent with these findings, it 
was concluded that these students were influenced more by their associations 



"Ibid., p. 29. 

*i Women and Minorities in Science and Engineering Education, p. 125. The 
score for the Hispanics resulted from combining the reported scores for Mexican 
Americans and Puerto Ricans. 

^ Grouse, James and Trusheim, Dale. The Case Against the SAT. Public 
Interest, Fall 1988. p. 97-110. 

" The minority students defined by this study were black, Hispanic, and 
Native Americans. Hilton, Thomas L., JsQfjia Hsia, Daniel 6. Solorzano, and 
Nancy L. Benton. Persistence in Science Of Hig^-Ability Minority* Students. A 
Project supported by the National Science Foundation and the Educational 
Testing Service. Princeton, N J., 1988. p. 163. 
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with othor minority feieDtiats (throui^ nimBter jobs and part-time work) than 
by parents, teadteri, or firiendi. 

The ETS ati^ was in agreeawnt with aaiKtions made previouely by many 
in the academic and sdentiiic oommunily that minmrify students muat be put in 
the pipeline at the earliest grades, and anergy aiMl resources must be provided 
to them in order to keep them there. Tlia educational dimate shimld be created 
that would focus not nterel^ on the hi^perfinming student, but on the bulk of 
the students who are the average and who can become the above^verage. 
Eh[panded prof^ams are needed at the preeollege level targeted for the average 
students. 

Maoy students are mercurial about their career plans in high school and even 
the bei^nning years of college. The transition period from elementary school to 
junior hi|^ s^x>l has been found to be a critiMl time for intervention aimed at 
preventing disillusionment and subrcquent decline in the motivation of many 
minority students. Secondary school science should focus on providing minority 
students with the necessary skills and motivation to be^me qualified for science 
and mathematics m^ors in undergraduate school. Programs should be 
structured to correct hi^ school deficiencies and gaps in the course 
prerequisites for entry into these fields. Both developmental components, 
coupled with effective tutoring would enable less well-prepared students to 
compete at a hi^er level in order to meet rigorous standards at ihe 
undergraduate level without special dispensation. Richard C. Richardson, Jr., 
associate director, National Center for Post-secondaiy Governance, cited 
fundamentals important to enabling minority students to earn degrees: 

(1) Early intervention in the public schools to strengthen and improve 
students* educational planning; 

(2) Summer "brid^" programs to accustom minority students to coUege-level 
course work and the raippus atmosphere before they begin college; 

(3) Special orientation prigrams and help with choice of courses and 
registration; 

(4) Tailored financial-aid progi^ms, including policies that recognize 
students may not be able to contribute as much in summer earnings to 
their aid packages if th^ participate in the bridge programs; 

(5) Strong academic programs, coupled with courses designed to of&et gai^ 
in preparation; 

(6) Adequate tutoring services, learning laboratories, and organized 
"mentoring programs;" 

(7) Intrusive academic advising to guide selection of courses and to 
intervene before small problems become major; and 
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(8) Career guidance to translate nonepecUle educational goali into 

programs of sUxiy where coutm work and desired outcomes are dearly 
linked.** 



ENROLLBIENT IN SCIENCE AND ENGINEEHINO BY BUNOBIIY 
GROUPS: TBENDS BY GENDER AND ETHNICnY 

The number minorities In sdentifie careers is of course a direct fiinction 
of the number (tf mimirities obtaining an undergraduate or gr^hiate degree in 
the sciences. While there has been an increase in the partidpation of minorities 
in the sdeoce and engineering disdplines at the undergraduate level, it is over 
such a small base that the sigaificance is muted. A 1990 report of tl» National 
Aeadm^oSSdeBBOitOnTimeioihmDoetoraiet A&udyofiheJnmoBed 
Time to Cunplefo DocioraieM in Science and EngUuering, found that, at 
the doctorate level, blade and Hispanic students took more time to earn a 
doctorate degree than whites, and women were enrolled longer than men.*^ 
DifTerences were evident depending on disdpline, yet blacks «>nsistently took 
a longer time to earn their degree than aay other group. 

Blacks 

While blacks are approoumately 12 percent of the VS. population, their 
numbers comprise a small per^ntage of the sdentifie and engineering personnel. 
Data firom the Bureau of Labor Statistic indicate that in 1988, the 139,000 
employed black sdentists and engineers constituted 2.6 percent of all employed 
sdentist and engineers, up flrom the previously recorded 1.8 percent in 1978.'^ 
In 1987, 6,369 (1.6 percent) of the 419,118 doctoral sdence and engineering 
workforce were black, an increase from the 2,709 (1 percent) in 1977.^^ A 
January 1990 report of the NSF found that blacks earned 6.1 percent of the 
bachelors degrees in sdence and engineering in 1987 (4.7 percent earned in 
1986), and 3.4 percent of the sdence and engineering degrees at the master level 
in 1987 (down from 3.2 percent in 1986).*" At the doctoral level, blacks 
earned 1.8 percent (266) of the science and engineering degrees in 1988, a slight 
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increase from the 1.7 percent earned in 1987.^ In 1978, the percentage of 
science and engineering degrees ear^ by blacks at the doctoral level was 1.9 
percent. 

Hiapanics 

The diverse cultures of the Hispanic community have witnessed the fittest 
population growth of all minority groups. The education and social problems 
in this group are multiple. Four out of eveiy 10 Hispanies, 16 to 24 years dd, 
do not have a hi|^ sdiool diploma; 60 percent of this population did not attend 
school beyond the ninth grade; and SS pncent never complete tl» seventh 
grade.*° Approximately 40 percent of Hispanic children live in poverty.*' 
These children, living at or below the povsrty level, attend sdKxds that provide 
inadequate education, and as a corolliBay, deficient instr.^ction in seienee and 
mathematics. Hispanics students who do choose to pursue the sciences only 
recently have had networking provided to them with the expansion of the 
Hispanic Association of Colleges and Universities (HACU).*' 

Data on the participation of Hispanics in the scientific disciplines do not 
disaggregate this ethnic group, but rather treat them as a monolith. As a 
consequence, the data are limited b^ause the underrepresentation vari^ among 
the groups (Meidcan Americans and Puerto Riums most often are relegated to 
lower socioeconomic groups and Cubans are most often found in the middle 
class). Presently, Hispanics comprise 9 percent of the US. population, yet 
represented less than 2 percent of all employed scientists and engineers.*' In 
1988, the approximately 96,000 Hispanic scientists and engineers reprinted 
only 1.8 percent of all scientists and en^eers.*' Hispanic earned 3.9 percent 
of the bachelors degrees in science and engineering in 1987 (versus 2.9 percent 
earned in 1985); 3 percent at the masters level (versus 2.4 percent earned in 



» Ibid., p. 149-150. 

Wiley, Ed, m. Education Dilemma R^It of Tendency to Ignore Latino 
Family Problems. Black Issues in Hi£^ Ikiucation, v. 7, Mar. 5, 1990. p. 6. 

*' Changing America: The New Face of Science and Engineering. Final 
Report, The Task Force on Women, Minorities, and the Handicapped in Science 
and Technology. Washington, Dee. 1989. p. 22. 

*^ The HACU was formed in 1986 and now has a membership of 128 
institutions. Ax^ institution with at least a 25 percent Hispanic student 
population is eli^ble for membership. Thirty institutions have gained 
membership in the past year. Salazar, Guadalupe. Black, Hispanic Colleges 
Vow to Work Together. Black Issues in Hi^er Education, v. 7, Oct 11, 1990. 
p. 1, 4. 

•* Ibid., p. 22. 

^ Women and Minorities in Science and Engineering, p. 32. 



1985). Hispanic malet earn alii^t^ more bachelim degreea in idence than 
Hispanic females. Of all sdeius and anginfieiing doctorate degree recipients in 
1988, Hispanies earned 83 percent, a sli^t iimase from the percent 
registered in 1987.** Ten yean earlier, in 1978, the percentage at tiie doctoral 
level was 2.6 percent 

Native Americana 

There is a paucity of data on Native Americans in the educational ifystem and, 
as a consequence, on tlMir participation in the science and engineering 
disciplines.** Statistical^, Native Americans have been either ignored or 
subsumed under 'other' in national databases. Data that are available show 
that Native Americans have the hii^wst dropout rate of all minorities, and are 
disproportionate^ placed in learning-disabled programs. Results from the 1980 
census indicated that 7.9 percent of Native Americans, above Uie agB of 25, had 
completed a four-year institution. Analogous to other ethnic groups, Native 
Americans have a multiplicity of educational and social problems. About 70 
percent of native American frmilies live below the poverty level.*^ 
Unemployment for urban Native Americans under the age of 22 has been 
recorded at 80 percent. The suicide rate for Native American youth is 280 
percent higher than for VS. youth in general.** By the age of 15.5 (10th 
3rade), approximately 60 percent of Native Americans students do not attend 
high school. By the age of 18, more than 62 percent of this group's young adult 
population are not attending school.** 

Native Americans are not a single entity, but rather constitute approximately 
300 tribes in the continental U.S. and Alaska. Contrary to popular belief, less 
than 25 percent of this ethnic group live on reservations.^ Presently, Native 
Americans total approximately 0.6 percent (1.4 million) of the U.S. population, 



•* Ibid., p. 149-150. 

** A 1990 report of the NSF states that \iata for Native Americans should be 
examined with some caution. As a result of the small sample size for Native 
Americans, the statistical reliability is considerably lower for this group than for 
other groups. Women and Minorities in Science and Engineering, p. 31. 

*^ Locke, Patricia. American Indian and Alaska Native Education Issues. 
Prepared for the Rural Education Conference "The Rural Agenda of Educating 
All C^ldren for the 1990s.' liay 12, 1989. New Approach^: Educating the 
Next Generation, June 26-28, 1989. p. 3. 

■• Ibid., p. 3. 

** Ibid., p. 5. 

^ O'Brien, Eileen M. The Demise of Native American Ekiucation. Black 
Issues in Higher Education, v. 7, Mar. 15, 1990. p. 16. 
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and are 0.6 percent of all employed identitta and engineers.^' A 1990 report 
of the NSF revealed that, at the baehelm level, Native Americana eanied 
appnnimatelly 0.4 percent of tl» adenee Mid eaglneering degrees in 1987, a level 
they equaled in 1985; Hbo maitar'a level, Nativa Americans earned 0J3 pmeent 
(an increase of 0.1 from 1985).^ Nativa AaMrican women earned two-thirds 
as maxQT bachelors degrees in the adeneea as their male counterparts and 
approadmatelly one-sixth as mai^ bachalois def^ieea in engineering. Data fbr 
1988 revealed that at the doctorate level, Nativa Americans earned a mer» 0.2 
percent (27 out of a total of 14,620) of the d sg raas in science and ffnginy«ring, 
a proportion that nearliy equaled that re^stonsd in 1987. In 1978, the 
proportion was 0.1 percent^ For degrro attains^t for all ethnic groups at 
the haehelors, masters, and doctoral levels, see figure 1 below. 

Women 

Presently, women constitute 46 percent of the UJS. workforce, yet comprise 
approximately 16 percent of all scientists and engineers.^* The percentage of 
women engineers is significantly less than the percentage of scientists. Data 
for 1988 revealed that women comprised 4 percent of the engineering population 
and 30 percent of the sdentillc population.^ An even smaller percentage of 
the women scientists and engineers are minorities. In 1986, approximately 5 
percent of the female scientists and engineers were bleck, less than 1 percent 
were Native Americans, and 3 percent were Hispanic.^ (See table 1 for degree 
attainment by women in science and engineering.) 

Engineering Manpower Commission Report 

Tbe 1989 report of the Engineering Manpower Commission (EMC) of the 
American Association of Engineering Sodeties (AAES) reported that black 
student enrollment in engineering programs in 1988 increased 16 percent over 
the previous year, while total first-jwar enrollment for all students increased 3 
percent (see table Al in the appendix for total enrollment data; for total 



^' Changing America; Tbe New Face of Science and Engineering, Final 
Report, p. 24. 

''^ Women and Minorities in Science and Engineering Education, p. 136-146, 
passim. Data for degrees eam^ in psychology and Uie social sciences were 
CTtracted prior to calculations. 

^« Ibid., p. 149-150. 

" Ibid., p. 3. 

'* Ibid. 

Ibid. 
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FIGURE 1. 

Science and Engineering Bachelor Degrees 



Awarded by Ethnicity: 1987 



Nsi«t« Amnrietn I.e6t 

Source: U.S. National Science Foundation Women 
and Minorities in Science and Engineering 
Washington. D.Q, Jan. 1990. p. 136, 137. 




Science and Engineering Master Degrees 
Awarded by Ethnicity: 1987 




Hltptfttc 1.003 



SS«ek 2.446 
fOfVlQA 3.001 



Source: U.S. National Science Foundation Women 
and Minorities in Science and Engineering 
Washington, D C . Jan. 1990 p. 144. 145 



Science and Engineering Master Degrees 
Awarded by Ethnicity: 1987 




Nativ* Am«rfc«n 222 
Mfipinic 1.003 
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Source: U S National Science Foundation Woman 
and Minorities in Science and Engineering 
Washington. DC Jan 1990 p 144. 145 
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engineering degrees awarded, see table A2 in the appendix). This participption 
eversed the recorded decline of the previous five years.^ 

Data rompiled by the EMC show also that ei^jiimering enrollmecit for women 
increased at evsiy level from &U 1987 to fiUl 1988 (bachelon, masters and 
doctoral level). Ths increase in fredimen enrollment for women (from 1987- 
198S) exceeded that of fireshmen as a whole, hureaiing from 15.7 percent to 16i2 
percent^ Enrollments for women at the masten and doctorate levels increased 
a percent point, to 13.9 percent and 10.7 percent respectively.''' 

For all the ethnic groups tracked the EMC, blacks, Hispanics, Pacific 
Islanders, and Native Americans witnessed a significant incroase in enrollments 
for &11 1988.*° The increases were sharp enouf^ to register growth in total 
ftiU-time undergraduate enrollment for these minorities, except for Hispanics 
(Hispanic enrollment dropped by 0.6 percent)." Enrollment increases for 
blacks were found to be the most salient.*^ Engineering enrollments for blacks 
increased also at the masters level and at ihs doctoral level. Increased 
enrollments were recorded for Hispanics and American Indians (Hispanic 
enrollment did not increase at the masters level). However, total freshmen 



^ Data from the Institute of Electrical and Electronics Engineers reveal that 
approximately 90 percent of students enrolled in engineering programs have a 
family member employed in a mathematics or science discipline or a 
mathematics- and science- related profession. 

" Engineering Manpower Bulletin. Engineering Enrollment Highlights: 
Fall 1988, no. 95, May 1989. p. 2. 

«Ibid. 

*° It iaposeibU that EMC*8 stadstics could exaggerate the gams esqtenenced 
by these minority groups. [EMC] studies &>unt total numbers of students of&uh 
type-first year, all master's candidates, etc.-but do not explicitly identify the 
number of those students who are new. To the extent that students remain in a 
given group fur more than one year, some may be counted twice. Furthermore, 
stress by on obtaining complete data may have l&i to improved counts and 
better reporting. Engineering Enrollment Hi^i^ts: Fall 1988. p. 3. 

»' Ibid. 

*^ These increases occur at various schools throughout the United States, at 
both historically black coUeges-Prairie View University, Howard Univeraity, 
Tuskegee University, and those institutions with a significant number of black 
engineering students, such as City college of New York, Georgia Tech, the 
University of Texas, Austin, and California State, Long Beach. Engineering 
Enrollment Highlights: Fall 1988. p. 2. 
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enrollment in Migineering prograxni ig opected to decline again in the fkll of 
1990, primai% because of the declining pool of potential college itudenti.** 



PARTICIPATION OF BONORmES IN mOBER EDUCATION 



Factors Affecting Minority Partioipation 

While the quantitative aspecte ni the difproportionate participation of 
minoritief and women in hif^er education have been well documented, the 
variables whidi underlie that problem havB mt been miffident^ underrtood 
and/or ana^yud, resulting in a data gap affecting the development and 
implementati(»i of intervention strategies designed to increase the minority 
higher educatitm pool, and subsequently, tte science and engineering pool. 
Donald Stewart, president of the College Board, has asserted that: The idea 
that a child who is simply smart or able or hard working will somehow ^t 
accepted to and complete college is a myth. Race, economic background, and 
Hnancial ability now stand between a student and a «>llege degree."** 

Richard Richardson, of Arizona State's National Center for Postsecondaiy 
Governance and Finance, has posited that hi^r education is seeking to attract 
three varying levels of minority students. Richardson describes them as being: 

(1) Well prepared students firom middle class &milies, the most 
highly recruited group in the countiy today. "Schools and colleges 
need do little more to guarantee the success of these students*," 

(2) The classic, first-generation college students, with low-income, 
upwardly aspiring parents, likely to have attended relatively 
segregated public schools and to l^k acquaintances who know 
about college. "Colleges must intervene early to reinforce their 
aspirations and to guide their curriculum so that scien^ and 
math are not Defected;" and 

(3) Students from segregated communities and schools, negative and 
unsure of themselves in high school, who have not perceived 
college as a way of gaining status. . . . The same services and 
activities tiiat are successftil with athlete recruits will serve these 



" There was a temporary increase in births during 1969 and 1970, resulting 
in an increased number of potential college students now. After 1970, the trend 
of declining births continued, decreasing more than 15 percent in a three year 
period. Engineering Manpower Bulletin. Engineering Enrollment Hi^^ts: 
Fall 1988, no. S, Iday 1989. p. 1. 

' Eklucation That Works: An Action Plan for the Education of Minorities. 
Quality Education for Minorities Project, Massachusetts Institute of 
TechnoIog)r. Cambridge, MA., Jan. 1990. p. 40. 
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students. Our fiulure to wBrro them as well at we lerve athletes 
is a fkilure of will and not of understanding or knowledi^.*' 



However, often, eoUegBS and universities aggressivel^jr compete for the 
academic superstars while ignoring the average students with mod^ credentials 
who are very capable of rigorous academic woriL 

The absence of mixuirities in hi^ier education is significant A report 
prepared by the American Assodation of GoUegss for Teacher Education 
reported that 33 States have elonentaiy and secondary minority enroUments of 
approximate^ 24 percent, whila only six States have a hi|^ education 
institution with minority enrollment greater than 16 percent** The 
Department of Education 1988 odlege enrollment data (the latest year for which 
figures are available) reveal that olaeks were 8.7 percent of the total (two- and 
four-year institutions) college population (a 10 percent increase from 1986), 
Hispanics were 5J2 percent (a 10 percent increase firom 1986), and Native 
Americans were less than one percent, 0.7 percent (a 3.3 perrant increase from 
1986). (A disaggregation of enrolment by ethnicity and type of institution is 
contained in figure 2 below). For black students in particular, the increased 
enrollment was attributed to the increased attendance ^women. From 1986 to 
1988, enrollment of black men inoeased 1.6 percent, while enrollment of black 
women increased 6.3 percent'^ While these min(»ity groups have witnessed 
increased enrollment, ibsy continue to lag for behind that of whites relative to 
their percentage of tiie total population (white students were 78.8 percent of the 
total college population).** Additional data indicate that approximately 10 
percent of the students in the average college of education are minorities. 
However, in some institutions, minority representation is only about 1 percent 
or 2 percent.** 

While many minorities enter the educational pipeline, the pipeline, constricts 
at various places along the w^. In general, minority students attrition rate in 
higher education is greater than that for white students, and they are more 



** Forum. The Holmes Group, Fall 1988, v. 3. p. 24. 

** American Association of Colleges for Teacher Education. Teacher 
Education Pipeline: Schools, (Alleges and Departments of Education 
Enrollments by Race and Ethnicity. Washington, 1988. p. 33-34 and 41-42. 

" Ibid., p. A37. 

** U.S. Dept. of Education. Oflice of Educational Research and 
Improvement. National Center for Education Statistics. Trends in 
Racial/Ethnic Enrollment in Hi^er Education: Fall 1978 through Fall 1988. 
NOES 90-370. p. 3. 

"Ibid. 
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SOURCE: EvangBtauf, Jean. 1988 Enrollment of All Racial Group Hit Record Level. The Chronicle of Higher 
Education, v. 35, Apr. 11, 1990. p. A 36. 
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likely to leave the educational pipeline altogether. For those S^hmen 
minority itudente declaring sdenee as a mcoor, an estimated 40 percent leak" 
from the sdei^ and engineering pipeline hy the end of their sophomore year 
in college.** In addition, fewer stiuiants "leak* into the science pipeline once 
they began their undergraduate education. The net loss is a concern not only 
to science, but also to hi|^er eduction. 

Some institutions of hi^er education have employed screening mechanisms 
(competency/skill testing) from all entering students. The emergence of these 
programs r«iuiring skill testing has been extreme^ controversial and believed 
to hurt minorities disproportionate^. For example, the Texas Academic Skills 
Program which all entering freshmen and tran^ming students in the State's 
public colleges and universities are required to pass prior to entering upper level 
courses, is said to impact negative^ on minorities, specifically blacks and 
Hispanira.*' It has been estimatml that, thou^ 50 perrant of the students who 
take it will fiail sections of the exam, it will eventually serve to improve 
retention rates and over all level of sophistication of the students in the 
university system.*" IVhile officials cha^ that the program is designed to 
improve retention rates, some educators maintain that b^use of deficiencies 
in some minority students' educational backgrounds, they will fail at a 
significantly hi^er rate.** The task fbrce that constructed tiie test projected 
that the flulure rate would indeed be hi^er for minorities than nonminorities. 
It was estimated that 72 percent of the blacks and 69 percent of the Hispanics 
would fail the reading section; 74 percent of the blacks and 63 percent of the 
Hispanics would fi&il the mathematics section; and 59 percent of the blacks and 
27 percent of tiie Hispanics would fSsdl the writing section.*^ Students who fail 
the test initially, would be required to take non-credit remedial courses and 
retake the test until they pass it However, one of the maxiy countercharges by 



** Persistence data are sometimes spurious in thai many minority students 
do not necessarily drop out, but 'stop out" for a period of time and sometimes 
even enroll at other institutions. 

*' Hilton, Thomas L., Jayjia Hsia, Daniel G. Solorzano, and Nancy L. Benton. 
Persistence in Science of Hig^-Ability Minority Students. A project sponsored 
by the National Science Foundation Grant No. MDR-8652096 and the 
Educational Testing Service. Dec. 1988. p. 175. 

^ Mangan, Katherine S. Debate Intensifies Over Skills Test for Entering 
Students in Texas: Critics Call It a Barrier to Minority Groups. The Chronicle 
of Hi^er Education, v. 35, Mar. 8, 1989. p. A19, A20. 

"•Ibid. 

** Texas is one of approximately 12 States requiring standanlized testing for 
entry into public colleges and universities. 



Ibid., p. A20. 
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black and I&panic officials ii that remedia! courtei to be offered to the itudents 
who fiedl urould not be available beeauae of budgetasy eonstrainta. 

Science in hli^er education attempts to appradmate meritocracy in which all 
individuals eqfcgr equal ri^ts and c^portunities. However, disparity exists in 
the university science community between miimrities and nonminorities. 
Minority sdenoe students are not alw^^ provide with mentors, and, 
consequently, are notpovided with equal exposure in describing their sdentifie 
work at conferences.** Also for minority scientists, there is not equal seeeis 
to graduate education, receipt of scholanhips, ^motion to hi^iiOT ranks, 
receipt of research ftinds, access to outstanding research coUabm^tors, and 
coauthoTship of papers and other outlets for scientific ^blications. Data 
compiled hy ibB NSF reveal that the underrepresented minorities receive a 
fraction of university support in U.S. gn^uate sdiools. Of the total 6,181 
doctorate recipients in 1988 receiving support (teaching assistantships, research 
assistantships, fellowships, and other), blacks received 22 percent of the 
support, Hispanics received 2.8 percent, and Native Americans received 
approxiinat^ 0.1 percent.^ This level of support is in sharp contrast to that 
received by Asians and whites, 26.1 percent and 66.8 percent respectively.** 
(See figure S below.) The dilTerene^ and pattern of support have been 
continued over the years. Howard O. Adam, executive director. National 
Consortium for Graduate Degrees for Minorities in Engineering, Inc., has stated 
that: 

If . . . minority students have to rely almost exclusively on 
financial support from sour^ external to the university, this 
places them peripherally in department activities that leave the 
added Imrden of finding an advisor, research topic, wpportive 
colleagues, and faculty mentors to guide the PhJ>. dissertation. 
Minus the critical experiences that one gains throu^ 
departmental associations, for too many minority students 
terminate their graduate studies as ABD's (all but the 
dissertation rompleted), a status tiiat many minority students 
attribute to their inability to identify an act^ptable dissertation 
topic and/or a mentor to guide their research activities. 

This is a bothersome phenomena and one that demands 
immediate attention of academic leaders charged with equitable 
distribution of graduate study financial aid. ... It is essential 
that all universiti^ move to stop short-changing U.S. minority 
student* and provide the financial and mentoring vehicles 



^Widnall, Sheila E. AAAS Presidential; Lecture: Voices From the Pipeline. 
Science, v. 241, Sept. 30, 1988. p. 1744. 

^ Women and Minorities in Science and Engineering, p. 157-159. 

"Ibid. 
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necessary to assist this group in acquiring doctoral training. The nation's 
success in meeting the technological challenges of the twenty-first century 
depends on this.^ 

Women continue to be circumscribed in their admission to certain programs 
in bilker education*'^ One problem limiting the number of w)men 
acceptable for enrollment in engineering school is tije reliance on the SAT, 
adopted by many engineering schools in the early 19808. ''^^ The College Board 
reports that approximately 23 percent of men and less than 11 percent of 



^ Adams, Howard G. Minority Students Short-Changed. Black Issues in 
Higher Education, v. 5, Feb. 2, 1989. p. 25. 

Pearson, Carol S., Donna L. Shavlik, and Judith G. Toucbton. Educating 
the M^ority: Women Challenge Tradition in Higher Eklucation. American 
Council on Education. New York, 1989. p. 294-306. 

Scientific, Engineering, Technical Manpower Comments. Commission on 
Professionals in Science and Technology, v. 25. Dec. 1988. p. 18. 
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women score 600 or hif^r on the SAT mathematics portion.*''' White the 
Committee on Ability Testing has questioned using SAT scores as a sin^e 
criterion, mai^ nigjbeering departmenta htm continued to require relatively 
hi^ SAT mathamatica aeorea for antnnoa. Abo, coUegial relationships 
(mentors) are critical to profesdonal devdopment in engineering.*^ In 
addition to having a predominant^ white mda fiiculty, a aignifieant number of 
the teaching assistants in engineering schools are from cultures that place 
women in a subservient role and fiidl to value the quality of the women entering 
the discipline.**^ 

While the propensity has been to eiamiiM the cultural backgrounds of 
minority groups in their participation in hif^ter education, less attention has 
been focused on the economic or ^ructural fiietors.**'* Economiea baa and 
continues to be the most pervasive modifying fiMtor in the minority omununity. 
Prohibitive costs, Binding ui»ertainties, and qu^onable benefits have 
discouraged many minorities from ent^ing undergraduate and graduate 
programs and eontoued eranonUc and personal constraints pre^nt many 
minority students from graduating after gaining entrance.'" When a minority 
student has to wei^ the seemingly enormous amount of time and money to 
pursue a coUege education, she/he sometimes opts for the burgeoning number 
of proprietary schools that will provide a certificate within a year. 

The financial situation of minority students has been compounded by the 
limited number of student grants-in-aid made available by Federal and State 
governments. During the 19608 and 1970s, Federal, State, and private ftinding 
were provided to insure equal educational opportunities for minorities and 
women. Policies eusted to expand educational opportunities for these groups 



Ibid. 
Ibid. 

U.S. National Academy of Sciences. Committee on the International 
Exchange and Movement of Engineers. OfBce of ScientiHc and Engiueering 
Personnel. Foreign and Foreign-Bom Engineers in the United Stat^: Infiising 
Talent, Raising Issues. Washington, 1988. p. 4. 

Trai^y, T. and W. Sedlacek. The Relationship of Noncognitive Variables 
to Academic Success: A Longitudinal Comparison by Race. Journal of Colle^ 
Student Personnel, v. 38. p. 405-410. 

Between 1980 and 1987, the average tuition and room and board at 
private colleges and universities increased 43 percent; public colleges and 
universities costs increased 27 percent During that same time period, median 
income for families with children 6 to 17 years of age increase 3.1 percent 
Council on Competitiveness. Snap Shot Human Resources. Washington, Aug. 
1990. p. 2. 
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at virtually all levelf of the educational wystem.^^ However, a change from 
grants-in-aid to louu for ftudentf, espedaliy minority atudents, has discouraged 
some from tta piospects of acquiring more debt A utiiiy conducted by 
Alexander W. Artin, researcher, University of Califbmia, Los Angeles, The 
Biack Undergraduate: Current Statue and Trend$ in the 
CharacferUtiea of Fre»hmen found that the proportion of black students 
receiving Pell Grants declined from ^proximately 55 pereent in 1978 to 41.1 
percent in 1959, idiile the proportion of bla^ students receiving Stafford loans 
increased from 10 pereent to approximately 28 percent** In addition, some 
States, fkced with Imdget constraints, have curtailed their support for equity in 
higher education while, simultaneousty, the Department of Education's 
Office for Civil Sights has diminished its oversi^t of equity issuw in hi^er 
education.^ 

Since fiscal year 1980, Federal aid for students in selected programs has 
decreased Between fiscal year 1980 and fiscal year 1990 (and adjusting for 
inflation) fUnding for the Supplemental Education Opportunity Grant program 
has declined by 19.1 percent; Perkins loan fUnding has declined by 66 percent; 
work study support has declined by 28.6 percent; and TRIO programs for the 
disadvantitged (upward bound, talent search, and special support programs) have 
declined apjnoximately 9.2 percent"^ However, other programs have 
increased. Since fiscal year 1980, Pell Grants have increased by 28.6 percent 
and Guaranteed Student Loans have increased by 48.8 percent (again adjusted 
for inflation)."* 

The policy of a shift to loans as a primaiy method of student su: ^rt will 
have a disproportionate negative impact on minorities and women. The 
replacement of grants for education by student loans has caused many minority 
students to engage in self-screening out of an undergraduate education when 
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Mortenson, Thomas G. The Impact of Increased Loan Utilization Among 
Low Family Income Students. The American 0>llege Testing Program. Student 
Financial Aid Research Report Series 90-1, Feb 1990. p. 1-9. 

m 

Astin, Alexander W. Higher Education Research Institute. University 
of (California, Los Angeles, Graduate School of Education, the Black 
Undergraduate: (Current Status and Trends in the Characteristics of Freshmen. 
June 1990. p. 56. 

Jaschik, Scott. Faced With a Shortage of Funds, Office for Civil Rights 
Has Cut Back on Blany of Its Enforcement Activities. The Chronicle of Higher 
Education, v. S6, Bfay 30, 1990. p. A17.A18. 

"° U.S. Library of Congress. Congressional Research Service. Higher 
Education: Reauthorization of the Hi^er Education Act, by Margot A. Schenet, 
C:k)ordinator. CBS Issue Brief No. IB90028, July 20, 1990. p. 11. [continuously 
updated] 

Ibid. 
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they foee asiuming loani tliat exceed their &inify incomei.*^ Approximately 
38 percent of eotaring black students art firom faxxulies with annual inciHnes 
below $20,000 eonpared with 12 peieent fbr their white eoimterparts."' 
Loans to be assunadtiyttoe students eould range firom $20,000 to $80,000 for 
graduate school, ami, in the ease of mediealsehods, $80,000 to ^,000. Upon 
graduation, many minority students opt for hi|^ piling jobi, raUiOT than tbfoe 
such as teaching. 

Presently, the Administration's FYlOOl budget proposal would cut aid for 
i^proximat^ 800,000 students in 1991-1992. Tb» feline in the number of 
students eli^>le for financial assietance would inducte tixe programs of State 
Student Incentive Grants, Perkins Student Loans, and the College Work'Study 
Awards. The deereaea in fonding fw the Guaranteed Student Loan Program 
has been proposed at $730 million. The prc^osed budget would eliminate a $59 
million Federal contribution to the Feiteral/State partnership which has 
provided grants to more thm 197,000 students each year.**^ Tt» proposed 
budget also would eliminate the Federal contribution of $135 million to the 
Perkins Student Loan program.*" In addition, approximately 6,000 students 
would lose College Work-Study awards. These decreases in support as proposed 
in the FY1991 budget would hurt those students and fomilies most in need of 
financial aid. Hie budget does, however, propose a 11.6 percent increase for the 
TRIO programs and a 71.8 percent increase for a relatively small program that 
provides awards to minority students. The drop in financial aid at eoUegi^ and 
universities could hnpact more on minorities and the poor, deqying them a 
chance at higher education.'*' 

An argument has been that the financial needs evaluation re<)uired by Federal 
and State authorities, designed to assess the finandal drcumstanees of the 
m^orily, typically assumes a nuclear family structure. These guidelines exclude 



Approximately 38 percent of entering black students are from families 
with annual incomes below $20,000 compared with 12 percent for their white 
counterparts. Astin, Alexander W. The B&ck Undergraduate: Current Status 
and Trends in the Characteristics of Freshmen, p. 38. 

AsUn, p. 38. 

Many States provide more fUnding for this program than is required to 
match the Federal contribution. If Federal fiinds were to be cut, it is likely that 
aid would continue to be available to maoy of the currently reported students. 

DeLoug^, Thomas J. Bush's Budget Would Slash Aid to 300,000 
Students in 1991-1992. The Chronicle of Higher Education, v. 36, Feb. 7, 1990, 
p. A29. 

Wilson, Reginald and Justiz Manuel. Minorities in Hif^er Education: 
Confronting a Time Bomb. Educational Record, v. 68, Fall 1987-Wmter 1988. 
p. 13-14. 
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roaxiy minority gtudente, especially blacks and Hispanics, and only strengthens 
class disparity. 

While there hsa been a decrease in the percentage of black males enrolled in 
institutions of fairer education, than has been a CMresponding increase in the 
percentage of blaick males enlisting in the armed sOTvices.'" Current research 
has found that the armed services have been able to attract the Id^afy skilled, 
middle- to upper-income-Ievel blacks who would have otherwise entered 
undergraduate school.*** The miUtaiy's increased pcyr and more generous 01 
Bill beiiefits n^y be more palatable than the ropi^^ent of a $20,000 student 
loan, ^proximatefy 27 percent of Anoy enlistees are black, a percentage that 
is more than double thdr representation in the U.S. population as a whole.**^ 
In addition, approximate^ 42 percent of black males cjualifying for entrance into 
the Army enlisted; comparative data for white males revealed that 
approximately 14 percent of those qualified actually enlisted.** William Cox 
and Catherine Tobe, writing in the Educational Record, put it succinctly when 
they stated that "It shouldn't be true that minorities bear a greater defense 
burden because they don't believe they will be treated as well in academia or 
industry as in the militaiy."*^' 



*" The percentage distribution of black males enrolled in institutions of 
higher education has also been described as leveling off. In 1978, 4 percent of 
the total enrollment institutions of higher education were black males; 3.8 
percent of the total were recorded in 1980, 3.7 percent in 1982, 3.6 percent in 
1984, 3.5 percent in 1986, and 3.4 percent in 1988. U.S. Dept. of Education. 
Trends in Racial/Ethnic Enrollment in Higher Education: Fall 1978 through 
Fall 1988. p. 4. 

Recent data indicate that the decline in allege enrollment 1^ blacks was 
primarily among middle- and upper-income blacks, not low income blacks as 
previously thought. Those black students in the middle to upper economic level 
are more than twice as likely to enlist in the armed service as opposed to black 
students living in the lowest income areas.' Additional data reveal that in 1987, 
44 percent of black males in the armed services were from areas with the lovrcst 
incomes for blacks, while 65 percent of the white males in the services were 
from the lowest incomes areas for whites. Wil^, Ed m. Advocates Call for 
Strategy to Stem Militaiy Brain Drain of Blacks. Black Issues in Higher 
Education, v. 7, Apr. 26, 1990. p. 20. 

Wiley, Ed m. Advocates Call for Strategy to Stem Military Brain Drain 
of Blacks. Black Issues in Higher Ekiucation, v. 7, Apr. 26, 1990. p. 16. 

Moskos, Andrew. Black Exceptionalism: Making It In The Military. 
Black Issues in Higher Education, v. 7, Apr. 26, 1990. p. 76. 

Cox, William E. and Tobe, Catherine. Recruiting Ware: Can Higher 
Education Compete with the Military? Educational Record, Fall 1987-Wtnter 
1988. p. 66. 
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Shortage of BflOnority Faculty and AdmlnlBtraton 

There is a national shortage of minority fiKulty and adminiatratmi in hi^er 
education. A Mareb 1990 report of the Departmant of Education {bund tisat, 
across all inftitistions (public and private, tmhyear and four-yMr)t blacks 
comprised approximately 3 percent of the fiill-time fkculty positions and 3 
percent of tht part-time fistculty positions; Hispanici were 2 peremt of £aculiy 
poutions at both fbll^hne ai^ part-tin» Uaiity positions; and Native 
Americans mrs 1 percent of the Ikculty positions for both ftsll-tin» and part- 
thne.^ The participation of whites accounted for 99 percent of ftiU-time 
feculty and 90 percent of part-time foculty at all institutions.*** Women 
accounted for 27 percent of fbll-time foculty across all institutions, yet 44 
percent of part-time foculty. 

The report revealed considerable variation in department program areas for 
minorities. Data for ftiU-time faculty show that, in fall 1987, blacks comprised 
1 percent of the engineering (acuity, Hispanics, 1 percent, and whites, 83 
percent (no fkeulty were recorded for Native Americans).**^ In the natural 
sdenees, blacks were again 1 percent of the foculty, Hispanics were 2 percent, 
and Native Americans were 1 percent, while whites were 89 percent. In the 
health sciences, blacks were recorded at 3 percent, Hispanics at 1 percent, and 
Native Americans at 1 percent, while whites were 88 percent.'*' Women were 
3 percent of the foil-time foculty in engineering departments, and 15 percent of 
the faculty in the natural sciences. In contrast, women were 38 percent of the 
foil-time foculty in education.^ 

The part-time foculty percentage distribution yielded sli^tly different results. 
In the natural sciences, blacks comprised 1 percent of the part-time faculty, 
Hispanics were 1 percent, and Native Americans 1 percent, while whites were 
89 percent.^ In the health sciences, blacks recorded their hi|^est percentage 
distribution, 13 percent; Hispanics were 4 percent (this was the higbest for this 
group tying mih the humanities); Native Americans were 1 percent, while 



^ U.S. Dept of Education. Office of Educational Research and 
Improvement National Center for Education Statistics. Faculty in Higher 
Education Institutions, 1988. NCES 90-365, Mar. 1990. p. 5. 

"*Ibid. 

Ibid., p. 11. 

^ Ibid. The largest percentage distribution for blacks was in education, at 
7 percent, the largest for Hispanics was in the humanities, at 4 percent, and the 
largest for Native Americans was in agriculture and home e«>DomiM, re«)rded 
at 2 percent (agriculture and home economics were also the largest for whites). 

Ibid., p. 6. 

Ibid., p. 12. 
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whites recorded a 72 pereent participation. For expanded data on the 
participation of minorities and women In hi^er education see tables A3, A4, and 
A5 in the appendix.^ 

Blinority fiKulty serve as role models and provide academic advising and 
student-fkculty interaction that contribute to retention of XDamy minority 
students. The declining participation of minorities, especially blacks, Hispanics, 
and Native Americans, in higgler educatifm could translate into fiirther declines 
in bl^k college enrollments and graduation ratn, and esac^rbate the current 
minority fiMully shc»tage. 

Historically Black Colleges and Unlversltiea 

The historically black collegas and universities GIBCUs), which have 
traditionally educated a significant number of the Nation's blacks, have had the 
perennial problem of attempting to enhanra their wademic. and r^earch 
capabiliti^ and developing programs to rompete with other institutions of 
hi^er education in science and technology (see tables A6 in the appendix for 
enrollment data in HBCUs).^ These black institutions have a plethora of 
problems-inadequate support for student aid, deteriorating physical 
infrastructure, obsolete equipment, low salary structures, and limited fiinds for 
faculty development and tow academic programs for students. While these 
problems exist in other institutions, they are chronic and magnified in HBCUs. 

The HBCUs have not shared in distribution of Federal oUigations to colleges 
and universities. Althou^ fbnding to HBCUs has increased in ihe past 10 
years in absolute terms, it decreased as a proportion of the total awarded to all 
VS. colleges and universities. The NSF report, Federal Support to 
UiUvergitieB, CoUegea and Selected NonprofU biatUuiiones Fiscal Year 
1988^ indicates that HBCUs received only 8.1 percent of Federal r^arch and 
development support to institutions of hi^er education in fiscal year 1988, 
down fhim 8.6 percent in fiscal year 1987 and SA pereent in fiscal year 1986. 
(A high of 9.8 percent wsb recorded in fiscal year 1983. See table A7 in the 
appendix.)*" Additional support has been provided to HBCUs l>y Federal 
departments and agencies in the amount *of $45.3 million for training, $37.4 
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^ Ibid. The hi^est percentage distribution of Native American was in the 
social sciences, recorded at 14 percent. 

^ Data compiled in 1988 revealed that undergraduate programs at 
historically black ralleges and universities (HBCUs) had graduated 
approximate^ 75 percent of all black doctorates, approximately 76 percent of all 
black army officers, more than 80 percent of all black Federal judges, and 85 
percent of all black medical doctors. Jordan, Vernon E., Jr. Blacks and Higher 
Education-Some Reflections. Daedalus, v. 117, Summer 1988. p. 281. 

U.S. National Science Foundation. Federal Support to Universities, 
Colleges, and Selected Nonprofit Institutions: Fiscal Year 1988. Detailed 
Statistical Tables, NSF 89-325. Washington, 1989. p. 23, 77. 
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million for fodlitifis and equipment, $28^ million for fellowihips and 
recruitment ui^er tin Intff governmental Personnel Act, and $246 J million for 
student tuition essistanfe, scholarships, and other aid."* 

Amid criticism ky i^eials and refoesentatives of HBCUs concerning the stark 
di^arity in their receipt of Federal tuppc^t, the Buah Administration has 
proposed a plan to manual support for ti^ institutiona. The program would: 

1. Strengthen an executive order, originally signed by President Beagan, 
directing Federal agenda to award more grant and contract money to 
black inrtitutionB; 

2. Create the President's Board of Advisors on Historically Black Colleges 
and Universities; 

3. Work with businesses to encourage support of black college; 

4. Ikvelop a new program that will allow more students at black colleges 
to serve in part-time and summer jol» in the Federal Government; and 

5. Provide $10 million for a competitive program to help increase the 
endowment of black colleges.*^ 



Black colleges also have not been able to achieve parity in private 
endowments. Only recently have philanthropic organizations begun to increase 
their support for minority education, after withdrawing in the mid-1970s. Their 
pri^te efforts have increased simultaneously with the programmatic retreat by 
Federal and State Governments. However, philanthropic support to minority 
institutions is limited and the shortcomings are magnified for those students in 
attendance who ire ^nomically disadvantaged. The Council for Aid to 
Education reported that in 1987-1988, private contributions to U.S. colleges and 
universities totalled $8.2 billion. During that same time period, private support 
to black institutions totalled $56.2 million ($46.2 million to the United Negro 



*^'U.S. Dept of Education. Fiscal Year 1988 Annual Federal Performance 
Report on Executive Agency Actions to Assist Historically Black Colleges and 
Universities. Prepared by The White House Initiative on Historically Black 
Colleges and Universities in accordance with Executive Order 12320. 
Washington, 1989. p. 17-28, passim. 

Wilson, Robin. Blsck-College Ofllcials Applaud Bush Plan, but Some Say 
It Ignores Most-Pressing Issues. The Chronicle of Hi^er Education, v. 35, May 
10, 1989. p. Al, A23. 
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College Fund (UNCF) and $10 million to public black institutions), less than one 
percent (0.7 percent) of the private iup|K>rt to all VS. institutioiis.*^ 

Recent support was provided to selected minority institutions by Walter H. 
Annenberft former Ambassador to Great Britain, who gave $60 million to the 
UNCF. However, the minority of the HBCUs do not receive fiwding from the 
UNCF.'^ There are approximate^ 104 HBCUs, yet on^ 41 of the private 
institutions have membership in the UNCF and will gain directly from this 
contribution.**" Additional gifts, sudi as the |20 million given to Spelman 
College 1^ William and Camilla Cosl^, are needed to increase endowments and 
contribute to annual operating budgets not onfy of UNCF institutions, but all 
HBCUs. 



There have been otiier in the Federal ftmding of colleges and institutions. 
Only recently have HBCUs imbalances been list^ wi& any fr^uency among 
those institutions receiving congressional^ "earmarked" frmds.**^ 

Betty M. Vetter, Executive Director of the Commission on Professionals in 
Science and Technology, has acknowledged that some of the most successful 
programs designed to attract underrepresented minorities into the sciences have 
been initiated at HBCUs. Supporting data from the National Research Council 
indicate ih&t a significant number of these students graduating from bachelor 
and masters programs at HBCUs fUrther their studies in doctoral programs at 
predominandly white tmiversities. Reginald Wilson, former director of the 
American Council on Education's Office of Minority Concerns, stated that this 
preparation of minority scientists is: "... [A] tribute to the black colleges' 



Sudarkasa, Niara. All 117 Black Colleges and Universities Require 
Dramatic New Levels of Philantrophic Support The Chronicle of Higher 
Education, v. 36, Mar. 28, 1990. p. B2. 

A condition of the gift requires matching fUnds. 

The UNCF was established in 1944 to raise funds for private black 
colleges. As a cons^uence, public insti^tions are not eligible for membership 
in the UNCF. In addition, the UNCF excludes those private institutions 
established after 1954. This date is used as a terminal date for "historically" 
black institutions because it was ^ooymous with the Supreme Court's 
landmark decision in Broum v. Board of Education whidi ended legal 
segregation in public schools. The rational for the exclusion was that public 
black institutions would receive the necessaiy support &om State governments. 
However, these public black institutions are state-assisted and not state- 
supported aud must still obtain 30 percent to 60 percent of their fUnding fh>m 
non-State sources. 

Cordes, Colleen. Congress Earmarks $270 Million for Specific Projects at 
Universities. The Chronicle of Higher Education, v. 36, May 9, 1990. p. A2S- 
A30. 
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unique capatity to iiutUl eonfidence in ftudento, and to their special dedication 
to nurturing talent throu^ methods like mentoring.***' 

M^or Beseaidi UnivenitiM 

Promoting pluralism is a mB^a ehaUaigB for hi|^er education, and 
specifically mjor research universitias. WhOe both the black and I^spanic 
populations undergo esponential growth, the rate of black and Hi^ianic 
enrollment and retention in nu^ raseaieb institutions in all disciplines 
continues to lag fiar behind that of tfaalriHiito counterparts. A confluence of 
admission pdidea, academic oCTsringi, Ibmling practices, and the racial 
composition of the faculty and administration at n^jor research institutions all 
perpetuate a ^gma of "less than* da,, inferior) for some minority students. 
Solomon Axbeiter, Assodate Diredor of Bssearch and I>evelopn»nt at the 
College Board, states that: *. . . [A]s the white teenage pool dedin^ into the 
early l^Os, institutional survival will dictate that the outreach for minorities 
and other nontraditional studente grow stronger.*'" Ebqwrte agree that not 
only must these institutions recruit minorities and women into their sdence and 
engineering programs, thegr must also develop retention programs to ensure that 
the students complete their degree. The sbsence of minority academic advisors 
and minority role models at predominantly white institutions con^butes to the 
high attrition of minority students, many of « !iom are basicaUy underprepared. 
A supportive climate and academic tutoring (when needed) have ensured hig^ 
retention and graduation rates am«ig blacks and Hispanics."" In addition, 
research has shown that a positive correlation esiste between a Idf^ degree of 
student involvement and retention; as a mult, emphasis should be place on 
interactions that maximize the nhanw^ tar student involvement*^ However, 
the existing ten\u>e and promotion q^stems at most universities do not reward 



WycUff, Don. Blacks Advance Slow in Science Career. New York Times, 
June 8, 1990. p. A14. 

'" Arbeiter, Solomon. Black Enrollmente; The Case of the Missing Studente. 
Change, v. 19, May/June 1987. p. 19. 

Clewell, 6. C, M. E. Thrope, and B. T. Anderson. Intervention Programs 
in Math, Science, and Computer Science for Minority and Female Studente in 
Grades Four Through Ei^t. Educational Testing Service. Princeton, N J., 
1987, Clewell B.C. Intervention Programs: Three Case Studies. (Blacks, 
Science and American Education, edited by Pearson, Willie, Jr. and H. Kenneth 
Bechtel. Rutgers, The Stete Univerrity, 1989. p. 105-122, and Carmichael, J. 
W., Jacqueline T. Hunter, Deidre D. Labat, John P. Sevenair, and Joanne Bauer, 
Sr. An Educational Pathway into Biology-and Chemistry-Based (Careers for 
Black Americans. Journal of College Science Teaching, v. 17, MarVApr. 1988. 
p. 370-371. 

Minorities On Campus: A Handbook for Enhancing Diversity. American 
Ck>uncil on Education ed., Madeleine F. Green. Washington, 1989. p. 29-54, and 
113-130. 
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professors to be involved in mentorahip programs, especially for minorities, in 
a substantive way. 

Another issue is the racial climate in m^r research universities. A 
Massachusetts Institute of Ttehnolofir (MTD survi^ conducted in the Call of 
1085 found that many of the black alumni interviewed reported that their 
professors had had low esp^tations for them and that pr^didal attitudes 
abounded, not only by fiKulty, but also by the atudenta. In the release of this 
surv^i 2%e Racial dknate on $be MIT Campu§, Paul Gray, former MIT 
President, Paul Gr^y, acknowledged that the report carried a distressing 
message in that minority students would encounter a niyriad of problems.*'^ 
A recent report of the Cfliifomia Postsecondary Education Commission (CPEC) 
Toivard An Undertianding of Campus CUntaie found similar charges of 
alienation and overt and subtle racism and discrimination by minority 
students.'^ The report resulted from interviews with approximately 480 
students and faculty and staff at ei^^t universities and community colleges in 
the California system. Penny Edgert, Specialist with the CPEC, observed that: 

Institutions are still oriented to serve, in the main, white male 
students. . . . You are going to find students of color and women- 
particularly in math and sden^based programs^consistently and 
permanently, irrespective of campus, feel alienated, feel that the 
campus doesn't work for them. No matter what campus you are 
on, it always feels that way.*^ 



Jacqueline Fleming, acljunct professor, Barnard College, found that in various 
studies of minority students in predominantly white institutions, hi^ achieving 
white students received more attention firom fiaculty meml^rs than high 
achieving black students.*^ Marie L. Johnson, Assistant Professor of 
Education, and W. Clarke Douglas, Assistant Professor of Histoiy, University 
of Illinois argued that: 



"I Dean, Shirley M. McBay. The Racial Climate on the MIT Campus. A 
Report of the Minority Student Issues Group. Massachusetts Institute of 
Technology. Office of the Dean of Student Affairs, Sept 1986. 22 p. 

California Postsecondary Education Commission. Toward an 
Understanding of Campus Climate. A Report to the Legislature in Response to 
Assembly Bill 4071 (Chapter 690, Statues of 19898). Commission Report 90-19. 
June 1990. 69 p. 

Tacbibana, Judy. Campus Climate Often Hostile to Women, Minorities, 
Report Shows. Black Issues in Higher Education, v. 7, Aug. 16, 1990. p. 6-7. 

1^ For Teachers of Minority Students. Factors Stimulate Success for Black 
Colleges, Spring 1989. p. 2. 



ERIC 



4b 



CRS-41 



Faculty treat itudents more fovorahty obtain better 
performance when their ezp^tatione are {positive. llVhat it 
sometimee myted but not alw^ conceded at the univeraity level 
ia that eipeetationa of atudenta who ait 'different* from the 
instrtietor tend to be mwB negative and often lead to differential 
treatment whidii in turn reduce the likelihood of 'iueeees.* 
When thif 'special treatment' ia based on racial stereotypes about 
minoritiM* ability to learn and perform, it is espedaUy 
damaging.*^ 



Richard Richardson diarges that some research universities are 'inhospitable 
environments* for students who are not Uie best-prepared or hig^ motivated. 
There are some minority students who are unable to deal with their marginal 
status, cultural isolation and the impersonality endemic to all students. He 
states that: 

Most universities will not, however, be able to achieve 
proportional participation by con^ntrating on well-prepared 
minority students. There are simply not enough to go around. 
Tb^ will need to admit minority atudenta who are 1^ well- 
prepared on several criteria than their majority ^Ileagues, To 
insure that the a^ess provided by differential admissions 
standards does not result in diminished quality, teaching 
strategies must accommodate its strengths and weakn^ses of 
more diversely prepared students.*^ 



In yet another examination of minority students on predominantly white 
campuses, the American Council on Education reported that: 

More frequently, the^|)fQblems are subtle. Minority students 
often feel marginal, cond;^cuous, and isolated from the 
mainstream of the institution. The scarcity of minority students, 
faculty and administrators is 'Tperc^vBd as institutional 
indifference to minority issues. The absence of a minority focus 
in the curriculum is interpreted as a devaluation of diveraity. 
These environmental problems may compound any academic 
difficulties experienced by minority students. Thus, minority 



Johnson, Marie, L., and Douglas, W. Clarke. The Classroom Experience: 
The Missing Unk in Minority Retention Efforts. Black Issues in Higher 
Education, v. 6, Feb. 2, 1989. p. 24. 

Richardson, Richard C, Jr., p. A48. 
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student! often find it doubljr difficult to feel comfortable in the 
campus majority culture. 



Some univenitiea have improved thdr retention rates of moderate^ prepared 
minorities bgr steering them to such disciplines as ethnic studies, and other 
liberal-arts majors that do not require significsant science and mathematics 
programs. Richardson states that such institutions are . . guilty of academic 
fraud if they do no^, provide the assessment, academic support, and learning 
strategies necessary to encourage minority achievement in mainstream, hi|^ 
academic fields.**^ 

Liberal Arta CoUeges 

A March 1987 report, Maintaining America's Scientific Productivity: 
The Nece»§Uy of the Uberal Arte CcU^eSt focused on the "science active" 
liberal arts colleges and universities and their ability to conduct basic scientific 
research.*^ The report was a result of a study conducted 1^ Oberlin College 
in which 50 science active liberal arts colleges were identified as conducting 
effective, meaningful, basic research in the absence of doctoral level 
departments. The report also observed that these liberal arts colleges appeared 
to be doing a better job of addressing the needs of historically underrepresented 
groups in the seiences~women and minorities^than m^jor research universities. 
Approximately 15.2 percent of the women enrolled at these particular colleges 
mi^or^ >D ^ sciences, as compared to 11.1 percent at the top 20 research 
universities.*'^ Preliminaiy data indicated that S9.8 percent of the minority 
students enrolled at these liberal arts colleges choose science as a nugor, the 
proportion for non>minority students was 28.1 percent.*'* While the report 
cited the need for additional data and analysis of trends in patterns of freshmen 
minority enrollment, but it was quite evident that these institutions were 
attracting a larger proportion of minority students than non-minority students 
to nuuor in the sciences. The liberal arts institutions have been shown to 
compete with leading institutions, and to exceed some of them both in the 
quality of scienra graduates (as measured career distinction), and in their 
quantity (as a proportion of all graduates)*. 



'^^ Minorities on Campus: A handbook for Enhancing Diversity. American 
(ktunci! of Education edited by Madel(>ine F. Green. Washington, 1989. p. 114. 

*^ Richardson, Richard C, Jr., p. A48. 

(Carrier, Sam C. and David Davis-Van Atta. Maintaining America's 
Scientific Productivity: The Necessity of the Liberal Arts Colleges. A report of 
the second conference on The Future of Science at Liberal Arta Colleges," he\(* 
at Oberiin 0)llege. Oberiin, Ohio, Mar. 1987. 140 p. 

Ibid., p. 16. 

»' Ibid., p. 18. 
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Community CallegM 

A Bignifieant number of mincnity itudents who attend eoUegs, mnXl at two- 
year (community colleges) ratbv than four-year inttitutions, primarily because 
of financial limitations. These community colleges have been veiy instrumental 
in enabling minority students to make the transition from sarondaty school to 
institutions of hi^hu^ education.''' Department of Educatoi 19S8 data indicate 
that approiimately 41.9 percent of black students, 66.5 percent of Hispanics, 
and 54.3 perce 4^ of Native Americans attended two-year institutions."' In 
comparison, percent of white studente attended these same institutions 
during 1988. 

Community colleges unquestionably provide entrance opportunities for the 
minority population, but after access, their continuation in hi^ier education is 
less certain. While many minority mmiunity college studente articulate a 
desire to transfer to a bachelor's program at a four-year institution, in actuality, 
they enter an undergraduate program at a proportionate]|y lower rate than 
nonminority studente. I^ta indicate that while 76 percent of community college 
studente indicate a desire to transfer to four«year institutions to continue their 
education, only 15 percent to 25 percent actually transfer. Blany of these 
studente terminate their education when th^ find they are unable to transfer 
earned credits to a four-year institution, and in those infrequent eases when 
transfer is possible, the proc^ is fotmd to be cumbersome. James C. Palmer, 
Associate Director of the Center for Community College Education at George 
Mason University, has described the transfer process as a "^ug^ bureaucratic 
task.'*" He forther steted that: 

Community college studente can go buckety-buck throu^ their 
courses thinking they will all teansfer to a four-year institution, 
and mi^be they do. But what these studente may not know is 
that the courses are accepted for elective credit, rxtt for credit 
toward the mi^jor. ... In some cases this student will . . . take 



U.S. National Science Foundation. Report on the National Science 
Foundation Workshop on Science, Engineering, and Biathematics Education in 
Two-Year Colleges. Division of Undergraduate Science, Engineering, and 
Mathematics Education. Two-Year College Workshop, Robert E. Parilla, 
Chairman. Washington, Oct 31-Nov. 1, 1988. 12 p. 

Evangelauf, Jean. 1988 Enrollment of All Races Hit Record Level, p. 

A36. 

Watkins, Beverly T. Two-Year Institotions Under Pressure to Ease 
Transfers. The Chronicle of Hi^er Education, v. 36, Feb. 7, 1990. p. A37. 

»« Ibid. 
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more courses in upper division. In other cases, the student will 
get diseour^ed and drop out*^ 



In a reeent][jr released report of the California Postsecondaiy Education 
Commission cm community college transfers, it was found that while emphasis 
had heen placed on increasing the transfer rata for students from community 
college to four-year institutions, few tdack and Hispanic students actually 
transferred.'*' Instep the transfer programs and transfer centers estahUshed 
by the California uystem had served to only fturther increase the number of 
students who traditional^ had recorded significant transfer rates-whites and 
Hispanies. 

Administrators at community colleges charge that officials at four-3^ear 
institutions are not responsive to improving the a>mplex transfer of students 
from community colleges. Martin Ifoberman, Professor of Education at the 
University of Wisconsin, Milwaukee, like many other educators, suggests that 
community colleges form a cooperative recruitment program between two- and 
four^year institutions to enable students to transfer with more fecility. 
Agreements have been reached between community and four-year institutions 
in approximately SO States to make the transfer proves less obscure and more 
palpable, but th^ are not always effective and they represent only a fraction of 
institutions. The sheer number of students who begin their hi^er education 
at community colleges is indicative of the need to aq;»and and reform the 
bransfer proc^. 



PROGRAMS AND STRATEGIES FOR 
MINORrnr STUDENT ENRICHMENT 

Considerable efforts have been made to address the problem of the 
underrepresented minorities in science, mathematics, and engineering, through 
mentoring programs, curriculum development programs, university-industry 
alliances, and effective partnerships between predominantly minority 
institutions and departments of science knd engineering at n^jor research 
universities. Many of the programs and alliances by the various sectors- 
Federal, State, university, and private sector-provide effective intervention 
strategies. Following is a discussion of such programs and strategies. There has 
been no attempt to make this an exhaustive or definitive compilation, but 
merely to illustrate the various efforts to address the cumulative effects of 
minority underrepresentation. 



Ibid. 

^" Tachibana, Judy. Minority Two-Year Transfer Rates Not Making the 
Grade in California. Black Issues in Higher Education, v. 7, Aug. 30, 1990. p. 
18-19. 
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Federal Involvemeat 

Tlie NSF hai eitabliiM Compreheniive Regional Centers for Minorities 
(CRC&Is) in California, FIraida, Missouri, Pennqrlvania, and Teias, to provide 
sui^rt for minorities students tnroUed in sdenee programs from kindergarten 
throu^ the undergraduate program. Tbe CBCMs are located at the Cal^mia 
State University, Los Angela; Florida A&M University; University of Blissmiri, 
St Louis; Philadelphia Allianoe for Teaching Humanities: Phila^phia 
Renaissance in Science and Mathematics (PATH^RISM); and the University 
ofTeiaStElPaso. Tltese centers are in addition to the three establishad in 1988 
in Atlanta, New York Qty, and Pu«to Rico. Combined, the existing centers are 
located m States and areas that encompass ^pnadmatety 40 percent of the 
black student population and 70 percent of the Nation's Hispanic student 
population. 

The NSF proposes to establish an additional 7 centers which would eventually 
address the needs of more than half of all minority students in tiie United 
States. Grants for this program have been designed to foster alliens among 
colleges and universities, local and State governments, and community grcmps. 
The efforts from this alliance are intended to develop a systematic method for 
addressing the national problem of underrepresentation of minorities in the 
scientific and technology disciplines. The progress of the Centers will be 
monitored by the NSF in order to identify activities that are most successful for 
possible duplication. Annual araessmenta will determine level of fonding for 
subsequent years. 

The NSF, as part of their Institutional Infrastructure Program, has awarded 
$50,000 each to 6 HBCUs in an effort to promote increased participation of 
women and minorities in science and engineering education. The initial ftinding 
will be targeted for developing five-year plans to upgrade computer facilities, 
increase technical re^arch, and improve computer science curricula. 

In 1989, the NSF initiated a three-year cooperative program, designed to 
". . . impart the skills of a nationally-known master teacher to others in his 
field." The program, named the Jaime Escalante Math and Science 
Program, will enroll certified teachers of mathematics, physics, chemistry, 
computer science, and Enf^ish, and approximately 400 junior and senior high 



VS. National Science Foundation News. NSF Creates Centers to 
Promote Local E0brts for Future Minority Scientists and Engineers. NSF 89- 
65. Sept. 15, 1989. p. 2. 

U.S. National Science Foundation. National Science Foundation News. 
Jaime Escalante Receives NSF Award, NSF-PR-89-45. p. 1. 
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students.**'' Esealante, along with other master teachers, will apply 
technique Esrala&te developed in his iuccfissfiU Advanced Placement Program 
in Calculus, to other science ful^jects. Based in East Los Angeles, a low-income 
area comprised chieQy of Hispanics, the pn^ram is aimed at attra^ing urban 
and other disadvantaged youth to careers in science, matl^matics, and 
engineering. The approatimately $1J million prqjeet will receive $457,033 firom 
the NSF, 9160,000 firom Arco Foundation, and ^00,720 from the Los Angeles 
Community College System."* 

The VS. Department of Ene^ has ftinded a university consortium, 
composed of 16 institutions, to focus on the training of minority students for 
careers in the environmental sciences. Membership is composed of both HBCUs 
and other college and univermties with a ngnificant minority population. The 
Department of Energy has provided ^50,000 1^ undergraduate fellowships in 
the related fields of tozic-waste management and environmental restoration. 

The NSF has awarded North Carolina A&T State University a grant of $2.5 
million to increase the number of black doctorates in «>mmunications related 
technology disciplines. For more than a itecade, U. S. institutions have 
graduated an average of five blacks with doctorate in electrical engineering and 
computer sden^. For whites, appniximate^ 400 a year have graduated in the 
same disciplines. North Carolina A&T hopes to graduate four students each 
year who will enter doctoral r.rograms at the four participating universities- 
Duke, Stanford, Michigan, and Michigan State. 

In July 1989, the National Aeronautics and Space Administration (NASA) 
announced the establishment of the Strategic Preparedness Advancing Careers 
in Engineering (SPACE) Scholars Program at Morehouse College. >SlSA will 
provide $6.5 million over a period of ei^^t years to the historically black 
institution to increase the numl^r the students, especially black males, pursuing 
doctoral degrees and teaching and reseerching in the fields of chemistry, 
mathematics, physics, engineering, and computer sciences. An analogous 
program is operating at Spellman CoUep.*^ Students will take science 



Jaime Esealante revived national recognition for his work in preparing 
his hig^ school students to take advanced calculus standard tests. In addition 
to having been given the title of Master Teacher in the California educational 
system, he also received the Medallion of Excellence from the congressional 
Hispanic Caucus, and Presidential recognition firom George Bush as being an 
'American hero' for his work in grass-roots education. 

Ibid., p. 3. 

Presentiy, North Carolina A&T do^ not have a doctoral program in 
computer science but does have joint doctoral degree programs with North 
Carolina State University. 

NASA Gives Morehouse $6.5 Million to Establish Project SPACE 
Program. Black Issues in Higher Ekiucation, v, 6, Aug. 17, 1989. p. 12. 
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courses for three years at Morehouse and more rigorous courses at participating 
graduate institutions. The 20 students selected each year for the scholarships, 
on ihe basis of OPA, SAT/ACT scores, and intended majors, would also engage 
in research at one the 10 NASA rraeareh centers. The scholarships would 
include tuition, room and board, books and supplies, and travel for summer 
research assignments. 

NASA's Human Resource Serviras and the Society of Women Engineers have 
entered into an int^organizational program to interest more women in 
engineering. Tbs main focus of the program is to identify, recruit, and retain 
larger numbers of women in engineering. 

The Minority High School Student Research Apprentice Program 
(MHSSRAP), sponsored by the National Institutes of Health CNIH), Division of 
Research Resources, is designed to stimulate increased interest among minority 
hi£^ school students in the biomedical sdenees and the health professions. 
Developed in 1980 by i*rank Press, then Director of the Office of Science and 
Technology Policy, the program has expanded from 45 participating institutions 
to more than 320. The institutions are awarded $1,500 per hi^ school 
student to cover the cost of student salaries and enrichment programs.'*^ 
Since its inception, the program has supported appnoimately 7,000 students. 

A Minority Access to Research Careers and Minority Biomedical Research 
support program, sponsored by the NIH, has b^n established at Hunter College. 
The program tirains minority undergraduates and master's level students for 
{careers in the science. Oute'eacb and recruitment of promising students 
interested in the sciences is conducted a\m>. 

State Involvement 

Mathematics, Engineering, Science Achievement (MESA), a California-based 
program, provides both personal and academic support service to minority 
students, beginning in the seventh grade. MESA receives total fUnding of 
approximately $2 million annually State, private sector, and philanthropic 
organizations. At the preeollege level, MESA provides junior and senior high 
students the support and services (in^ntives for academic performanra, storing 
and study groups, course placement and advising summer enrichment programs) 
to ensure them success in undergraduate school. In 1987, MESA supported 
approximately 4,600 black, Hispanic, and Native American students from more 
than 170 Junior and senior higls scb(x>ls.*^ 



Weinstock, Cbeiyl P. Program Sparks Students* Interest in Science 
Careers. Research Resources Reporter, v. 7, Oct. 1988. p. 3. 

Ibid. 

Attracting More Minorities to the Sciences. Educational Record, v. 68/69. 
Fall 1987/Winter 1988. p. 62. 
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The Iowa General Assembly has approved a $1 million program to increase 
the partidpation of minority students and fiuully menSbers in their State 
colleges and universities. The legislation appropriates $550,000 {or fitmtn»t^| aid 
to minority students, $^,000 for recruiting minorily fiuulty, and $^000 for 
college-bound voucher programs. The voucher program allows junior and senior 
hij^ students to vouchers fey attending eoUegs activities and seminars. 
These vouchers are then submitted to a state institution when applying for 
finandal aid. Preference is given to those students with vouchers.*" 

Univeratty-Sponaored Prognuna 

Syracuse Universily's L. C. Smith College of Engineering received an 
endowment of $1 million firom the Coming Glass Works Foimdation to award 
scholarships to minority students.'** Included in the endowment will be 
scholarships (partial tuition) for three engineering sUidents each year 
(sophomore, junior, and senior levels), with the first students selected in the 
spring of 1990. 

In 1978, Northwestern University's Techiralogical Institute established a 
Minority Opportunities in Engineering Program. The program assigns incoming 
fVeshmen with a minority tutor and provides five weeks of orientation, including 
intensive classes in mathematics, chemistiy, a>mputer science, and writing and 
speaking skills. Counseling and tutorial services are provided to these students 
through their undergraduate program. The program has improved the retention 
rate for the students who have participated. 

The Institute for Science, Space and Technology at Howard University, School 
of Engineering was established in 1987 to serve as a stimulus for increasing and 
expanding the academic participation and preparation of minority students in 
science, engineering, and technology. The Institute provides technical assistance 
to minority institutions and organizations for strengthening science ari 
engineering programs, dis^minates data and information for policymakers m 
developing and evaluating programs, and conducts local and national forums for 
leaders in science and technology to discuss current issues and opportunities. 
During the first year of its activities, the Dsstitute accomplished the following: 

1 . Organized a national symposium on sdence, engineering, and technology 
issues for the Congressional Black Caucus; 

2. Provided technical assistance and support for science and engineering 
faculty at HBCUs seeking scientific partnerahips; and 



Biumenstyk, Goldie. Iowa Starts $l-MiIIion Plan for Minority Students. 
The Chronicle of Higher Education, May 24, 1989. p. A25. 

Scholarship Fund Established by Coming for Black Engineers. Black 
Issues in Higher Education, v. 6, June 6, 1989. p. 21. 
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3. Asiiftsd Khool lyttemt in developing iinkagei with college and 
univ«nitiee to implement itrategiee and programi that ttrengthen 
minoril|r intereat and education in science and mathematici for careers 
in edenBe and engineering education."' 

The Inftitute haa moved beyond these initial steps and has also: 

4. Identified miyor and emerging research opportunities for minority 
sdentists; 

5. BiplorBd employment, human resoui^s and professional development; 

6. Developed strategies and approaches for informing the minority 
commnnity about the values of science, engineering, and technology; and 

7. Assessed minority undergraduate and graduate science and engineering 
education.'^ 



Xavier University's "Can Do Campaign" is targeted toward attrwting and 
retaining more underropresented minorities in scien^, mathematin, and 
engineering. This program provides intervention while the student is still in 
high scho(rf~lmproving problem solving ^ills and self ranfldence and 
motivation. The program stresses remedial rourses, not v^tered down material. 

The Centff for Precollege Programs at the New Jersey Institute of 
Technology (NJIT) has developed a curriculum to interest and prepare minority 
students for careers in science, engineering and technical fields. The programs 
have served, also, to develop and improve &b students' self-confidence and self- 
esteem about learning in general. Approximately 80 percent to 90 perront of the 
students participcting in NJIT*s summer programs are urban youth. 
Follow up on the participants revealed that approximately 20 percent to 25 
percent of the students matriculate at NJIT with nearly 70 percent electing 
science- and mathematics-based m^ors. 

Programs of the American Indian Science and Engineering Society, (AISES) 
and the Native American engineering program at the University of Colorado and 
the University of Oklahoma have produced an increase in enrollment of Native 



*^ The ImtiUite for Science, Space and Technology Newsletter. Howard 
University, Sdiool of Engineering. Fall, 1988. p. 2. 

"''Ibid. 

"' Kimmel, Howard, Nancy Martino, and Reginald Tomkins. An Approach 
to Increasing the Representation of Minorities in Engineering and Science. 
.Engineering Education, Dec. 1988. p. 186. 
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American studenta in the discipline since The efforts of these 

programs, alone, have contributed significant^ to the participation of Native 
Americans in engineering. 

Native American Engineering and Science Program (NAMES) at the New 
Mexico Institute of Bfining and Technologjr, provides intensive summer 
programs for precoUege students in science, mathftmatifs, writing, and college 
survival skills. 

Phillip Uri Treisman, Director of the Charies A. Dana Cezi . for Innovation 
in Mathematics and Science, Univsni^ of Califhmla, Berkeley, iteveloped a 
program for minorities and women that stresses academic excellence raUier than 
remediation.'™ It is considered an anti-remediatioD program because it 
focuses on strengths rather than weaknesses. The stiidents are given work that 
is at a hi^er level, rather than at a lower level, than thqr receive in regular 
mathematin class, and are 8imultaneousl|y urged to erari rather than to avoid 
failure. The program was initially designed for calculus, which is a prerequisite 
not only for Kience and engineering m^ors, but also for architecture, business, 
and other professional degrees.*''^ Since the beginning of the prograii in 1978, 
the fiailure rate for calculus for the underrepr^ented groups has dropped form 
60 percent to 4 percent, compared to a failure rate of 16 percent for the total 
fireshmen class."* Data fh>m fall 1988 indicate that of the 89 students 
participating in the intensive mathematics sections, on^ two failed. Of the 123 
blacks and Hispanics who were not enrolled in the intensive sessions, 66 fkiled. 

The Berkeley program has served a dual role for the students. In addition to 
improving their proficiency in mathematin, it has improved their general 
academic performance. In addition to improved grade point averages, the 
collaborative nature of the workshops has improved their communication skills. 



Harris Tierrina, Kathiyn and Paul Phillip Biemer. The Dance of Indian 
Hi|^er Education: One Step Forward, Two Steps Back. Educational Record, 
Fall 1987/Winter 1988. p. 91. 

Remedial courses have the propensity to cause students to fall further 
behind, rather than bringing them to grade level because such courses o^n 
proceed at a slower pace than "mainstream" courses. Remedial classes may also 
result in isolation of minority students fh)m the mainstream of campus life. 

This program has been replicated at other colleges and universities, and 
is most often referred to as the Emerging Scholars Program. In addition to 
mathematics, similar programs have been designed for physics, chemistry, and 
biology. 

Watkins, Beverly T. Many Campuses Now Challenging Minority Students 
to Excel in Math and Science. The Chronicle of Higher Education, v. 35, June 
14, 1989. p. A16. 
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A ipedal eommiBsion comprind of regional organization of coUeges and 
universitiea in New York State ia to help espSnd the pool ^ minority 
participation in hij^ education. Thia partomhip betwera tbe inatitutions of 
hi^er education amd the eonntanitiea ia aeddng to increaae minority 
participation on eoUege eampuiaa. The eommiadon'a purpoae ia to extend 
beyond juat attracting more minority 12th gradera into undergraduate school, 
to 'attacking the broader problem of why the nationwide pod of auch atudenta 
iaaoamall.'^ Tbe plan haa three baiie eomponanta. Tha firat ia to foeua on 
atudenta in kindergarten throuf^ 6th grade. It will attempt to identify atudenta 
'at risk" and to implement intarvantion atratei^ which induda totorial 
services, out-of-achool enrichment programs and mentorin^ole models. The 
second component ia to provide aimilar aervic^ for atodents in grwlea 7 throu|^ 
12. Servieea will not be relegated to adence and mathematica, but will include 
all akill levela. The tiiird component has aa ita loeua to attract mora minority 
atudenta into teaching at all levela, precoUege throuf^ graduate school. It will 
provide special scholarship assistance and research opportunities with college 
faculty and other apecialista in a student's particular interest. 

Activitiea of CorporationB, Foondationa, 
and Profeaaionsl Societies 

The Colonial Penn Group, Incorporated awarded an Apple computer to each 
of the II members of the academic excellence team at Rc^rt Vgux Junior Hif^ 
School, Philadelphia, Pa. The members were all black male youchs.*^ 

Tbe Clare Booth Luce Fund has a trust of $70 million to support the 
advancement of women in science and engineering.*^ The fUnd will provide 
$3.5 million a year for professorships, scholarshipa, and fellowships for women 
students and foculty. Sixty perrant of the trust baa been designated to 14 
selective institutionsT with the balance of the trust awarded to other institutions 
invited by the foundation to submit proposals.*^ 



Commission of New York Colleges Develops Plan to Improve Minority 
Access. Black Issues in Hi|^er Education, v. 6, Feb. 2, 1989. p. 26. 

Innovative Approach to Reaching Out to Black Youth. Black Issues in 
Higher Education, v. 6, Aug. 31, 1989. p. 32. 

McMillen, Liz. Clare Boothe Luce Fund to Spend $3.5 Million a Year to 
Encourage Women to Study and Teach Science. The Chronicle of Higher 
Education, v. 35, July 5, 1989. p. A23. 

Tbe 14 institutions are Co% Collep, Mount Holyoke College, Mundelein 
College, Trinity College (Washington, D.C.), Boston, Crei^ton, Fordham, 
Georgetown, Marymount, Santa Clara, St. John's, Seton Hall University, tbe 
University of Notre Dame, and Villanova School in California. 
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The Bush Fdundation provides $1 million annual^ to eacourage women at 
the preeoUege level to pursue science as a career.^ 

The Eleanor Roosevelt Fund of the American Association of University 
Women Educational Fdundation provides approximately 60 "sal^tical 
fellowships* annual^ to teachers at the procoUege level to develop programs 
encouraging their female students to continue and expand their studies in 
science, mathematics, and technology."' 

In August 1989, the Kellogg Foundation made a 1226,000 grant to the 
Southern Education Foundation to assist HBCUs improve their science 
education curriculum ami to increase the number of minoiity science 
teachers."' Tha ftinding supports a research network among six HBCUs and 
Columbia, Harvard, and Vanderbilt Universities.^ 

Linkages is a program of the American Association for the Advancement of 
Science (AAAS) in its Office of Opportunities in Science program designed to aid 
community organizations expand the pool of minorities, women, and the 
disabled in scientific and technical careers. linkages works very closely with 
{immunity organizations and provides initial Ainding (seed grants) for 
beginning programs or for expanding existing ones. 

In 1980, the National Action Council for Minorities in Engineering (NACME) 
was formed to increase the pool of minorities with engineering degrees. 
NACME*s success is due primarily to partnership among teachers, business 
people, groups serving minorities and science centers. The Incentive Program 

one of many strategies employed by NACME to increase the number of 
minorities who earn bachelor degrees in engineering. The incentive program 
has provided approximately $13 million to more than 7,000 students to pursue 
degr^ in the sciences."^ 



Ibid. 
Ibid. 

Producing More Black Science Teachers is Goal of New SEE Project. 
Southern Education Foundation News. v. 4, Jan. 1990. p. 2. 

Participating institutions include: Albany State College; Bethune- 
Cookman College; Grambling University; Harvard University Graduate School 
of Education; Johnson C. Smith University; Peabody College of Vanderbuilt 
University, Teachers College, Columbia University, Tuskegee University, and 
Xavier University. 

Association of Science-Technology Centers. Natural Partners: How 
Science Centers and Community Groups Can Team Up to Increase Science 
Literacy. Washington, July 1987. p. 7. 
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The Nattoaal Urban League haa been active in encouraging minoritiei to 
participate in mmss lince the IMOi with ita Tomonow'a Sdentiat Today. The 
program, fince dianged to Tomonow'a Sdentiata, Tedmidans and Bdanagers 
(TSTBf), pro^^dei extend tutorial isn^ce, career o(Hinielin& and OB-«ite vifita 
to induatxial and adentifie inatitutiona to observe pro&idcmala at work. All of 
the Btudenta enrolled in TSTM are atron^ enoouiaged to aalect accelerated 
daaaes in matfaematia, adence, and En^h. Mincarity role modela apeak with 
the atudenta about their educational backgrounds and career optiona. In 
addition to the TSTM program, the IIS alfiliatea of the Urban League have 
many programa to promote sdenca and math literacy."* 

In 1985, the Girls Clubs of America began Operation SMART (Science, 
lifothematica and Relevant Ttehnologsr) to develop giria' interest in sdenee and 
mathematica. The Girls Club fisrmation of the programs resulted from the 
serious undefrepresentation of women in the scientific and technical fields as a 
result of impediments fa^ early in diildhood. In addition to providing support 
to the girla involved in SMART, the leaders have formed linkages with other 
groups promoting science education-the Boston Children's Museum, AAAS, and 
the Children's Television Workshop. 

The Westtn^ouse Steering Committee for Minority Communications is 
composed of a corporate-wiite group whose purpose is to develop 
communimtions and strengthen relationships betin^n the corporation and the 
minority community throug^ut the United States. Central to the Committee 
is to appraise minority youth of career opportunities in science, engineering and 
technology. Sin^ ita beginning in 1978, the various campaigns of the 
Committee have rommuiOcated opportunities to potential^ 211 million 
people.*" The company's bl^ and Hispanic engineers and high teehnologjr 
professionals serve as credible role models for technical careers. 

The American Indian in Science and Engineering Society (AISES) was formed 
in 1977 to increase the representation of Native Americans in science and 
engineering education and to provided a cadre of technically trained native 
Americans to work with and advise the tribal elders.^ The programs of 
AISES are expansive, and include scholarship programs; precollege, 
undergraduate and graduate, and profi^onal training and mpport components; 
and a comprehensive communications network among Native Americans tribes, 



Ibid., p. 8. 

^'^ Springer, Cedle. M. Director. Contributions and Community Affoirs. 
Westinf^ouse Electric Corporation. Pre-CoUege Education of Minorities in 
Science and Engineering: Conference Proceedingi. New Jersey Institute of 
Technology, Newark, N J., M^ 22-25, 1988. p. 117. 

Ramsey, J. N. Educating American Indian Youth, as Supported by the 
American Indian Science and Engineering Society. PreCollege Education of 
Minorities in Science and Engineering: Conference Proceedings. New Jersey 
Institute of Technology, Newark, NJ., May ^-25, 1988. p. 1S7. 
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schools and universities, agencies and organizations, and educators, both Native 
American and non-native American. The (nrganization has Amded more than 
$200,000 in scholarships and has developed m(»e than 45 chapters on college 
campus^. 

The Center for the Advancement of Sdenoe, Engineering, and Technology 
(CASED, with support from the Department Labor, NASA's Johnson Space 
Center, and with technical overti|^t from the Army Besearch Center for the 
Behavioral and Social Sciences, is rwwarching iha seeds of the underrepr^nted 
minority groups in science, engineering; and techndogy (SET). The olgectives 
of the researeh-'A Stud|y to Determine and Test Factors Impacting on the 
Supply of Minority and Women Scientists, Eln^eers, and Technologists for 
Defense Industries and Installations*-are multifiaceted, but have as its prime 
objectives to: 

(1) Design, develop, and pilot-test Intervention Modular Unit 
Packages (IMUPs) to enhance the recruitment, selection, 
performance, and retention of American Indians, blacks, 
Hispanies, and women, in SET careers with DOD and defense 
Mntractors; 

(2) Recommend policy options for the period 1990-2010 when 
serious shortages may appear, impacting on defense 
preparedneaa, national security, immigration, and international 
technological competitiveness; 

(3) Provided the knowledge base to improve recruitment and 
retention of American women and minoriti&i for DOD civilian 
personnel, ROTC science/engineering programs, and uniformed 
Active, R^rve, and National Guard profi^ionals and to provide 
new ways which defense contractors may intervene to increase 
the SET pool; 

(4) £^stablishment of a National database and network using a 
o>Uaborative approach to share information and reinfoi^ efforts 
to increase the pool of qualified, professional minority and female 
SETS.'" 



Preliminaiy data from this study indicate that middle class status has a 
positive effect for science and engineering careers, regardless of race or ethnicity. 
However, when class was not tised as a control, approximately 60 percent of 
Asian American students elected and persisted in science and mathematics as 



Internal Document. Center for the Advancement of Science, Engineering, 
and Technology of Houston-Tillotson {College. NASA, Johnson Space (Center. 
A Study to Determine and Test Factors Impacting on the Supply of Minority 
and Women Scientists, Engineers, and Technologists for Defense Industries and 
Installations. 
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opposed to Ifiu tilan 2 pei^ent of the underrepreMnted miooritiet. Additional 
aoalysif revealed that apprcadmately 60 percent of black and Hiapanie youth 
with mathftmBtirf SAT aeorea of 660 and above, who dadared aeience, 
engineering or math aa a m^or, changed their diadi^ine prior to tl»ir junior 
year in college. The atudly will attempt to identiQr interventkin methods that 
have a positive ^ect on the cultural, economic, educational, career, and 
personal foetors while nmultaoBcmaty beingcoat^eetive. Of the approadmately 
300 interventions that have been identified to date, more than half have support 
ynft ffhttniamM twlating to fagtnm other than finflnrial or educational. The policy 
goal is to e^and the adenee, engineering^ and teehnolofir pool by induding 
more of ^ tmdcmpr^nted minorities. 

The Reginald F. Lewis Foundation, donated $1 million to Howard University 
for scholarship aid to disadvantopd students. The gift from the foundation will 
be matched by a $1 million grant from the Federal Government In addition to 
the donation to Howard University, the Lewis Foundation awarded $26,000 each 
to Virginia State University, Morgan State University, and Hampton 
University.*" 

Fairchild Industries and the Tektronix Corporation have established a 
SHARP (Summer Hi^ School Apprenticeship Research Program) program to 
provide expanded opportunities for minority students interested in science, 
electronics, engii^ring, computer science, and space techndogjr. This program 
has created, also, scholarships for minority students to defrqr college expenses 
and reduce the reliance on student loan programs. 

The General Electric Foundation has pledged $35 million to be used over a 
10-year period to help increase the partidpation of women and minorities in 
univeruty fieieulty and to help increase tiie number of minority inner^ty 
students attending college. Approximately $16 million is to be expanded on 
faculty-development program to encourage minorities to pursue advanced 
degrees and to teach at the university level in areas sudi as sdenee, engineering 
and business. The other program will be directed toward inoeasing the number 
of college-bound high school graduates frt)m urban areas by providing them with 
Saturday programs, preparation dassra for college entrance examinat ions, and 
training courses for teaehen and parents to better assist these students in 
science, mathemati^ and communication skills.*^ The foundation proposes 
to spend $1.5 million annually to finance fiiU-tuition fellowships for 60 first-year 
doctoral students, renewable $5,000 loans for second-year doctoral candidates 
that will be forgiven if the students enter teaching, and three-year, $60,000 
grants to assist young faculty membere in their research. 



'" Howard University Receives $1 Million. Black Issues in Higher 
Education, v. 5, Feb. 2, 1989. p. 32. 

'w Fuchsberg, Gilbert. General Electric Pledges $36-Million for Minority 
Effort. The Chronide of Higher Education, v. 35, Dec. 7, 1988. p. A27. 
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The Amoco Foundadon will make grants totaling ^ million over the nest six 
yean to help improve aeience and mathematica programf at seven historically 
black colleges and univenities (HBCUs) and to help attract more students to 
these institutions. Also included in this grant is an award of approximately 
$426,000 to the Atlantic Univeisity Center, In&, to admhiister Amoco's 
HistoricaUy Black Science Advancement Program.''' 

The Florida Endowment Fund in Hig^ fidination is a public-private 
partnership providing sehdarships to increase the nunto of blacks in hi^er 
education. The fiind awards scholarships up to $5,000 for tuition and a $10,000 
stipend each year a period of three years of doctoral study at one of 11 
participating Florida institutions.^ The minority of the awards have been in 
disciplines where blacks have hirtc^calfy been underreprasented-science, 
engineering, and mathematics. Unlike mai^ a&ia programs, those receiving 
these awards are not indentured to the system following completion of their 
program. This program and other similar onra O^ational Consortium for 
Graduate Degrees for Minorities in Engineering and the Committee on 
Institutional Cooperation Fellowship Program) provide minorities the 
opportunity to increase their presence in academia by increasing access for 
blacks to all levels of higher education. It is expected that, fay the year 2000, 
approximately 33 percent of the Nation's current faculty in colleges and 
universities will retire.'" 

The Andrew W. Mellon Foundation has awarded a total of $2.6 million to the 
United Negro College Fund to establish programs targeted at increasing the 
number of minority foculty in the arts and sciences.*^ The programs will 
support 20 fellowships eveiy year for a period of three years to undergraduate 
students attending colleges and universities participating in the UNCF. For 
those students electing to continue through graduate school, stipends will be 
provided and a portion of their undergraduate loans will be forgiven. The 
program also will provide fellowships each year for a three year period to 
minority faculty members at member institutions of the UNCF and the 
American Indian College Fund. Each fellow will receive $24,000 for research or 
dissertation completion, which will in turn help to strengthen the member 
institutions arts and science programs. 



Hartley, Charles J. Amoco Foundation: $2 Million to Black Colleges. 
The Chronicle of Hi^er Education, v. 35, Dee. 7, 1988. p. A27. 

CoUison, Michele N-K. Public-Private Alliance in Florida Provides 
Scholarships to Enable More Blacks to Seek Doctoral Degrees. The Chronicle 
of Higher Education, July 29, 1988. p. A27. 

'«Ibid. 

McMillen, Liz. Mellon Foundation Gives United Negro College Fund $2.6 
Million to Recruit New Faculty Members. The Chronicle of Higher Education, 
v. 36, Jan. 17, 1990. p. A31-A32. 
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The American Geological Institute'f Minority Participation Program sponsorf 
Bcholarshipi tat geosdence m^|ort who are memberi of the underrepreaented 
groupi in the geoadenees-Uacki, Hifpanicf, and Native Amerieant. Knee ite 
beginning in the program hu awarded more than $500,000 to ^Boaeienee 
m^jora (gecdogjr, gBopl^yaici» gMchemiatiy, Iq^drolosir, motaorology, 
oceanography, planetary geologjr, anii earth fdence education). Awardi range 
from 1500 to $2,000. In the 198$-ld^ lehool year, S5 acholarihipa were 
awarded, totaling $28,760. While the AGI dooB not ^er leholardiipa to address 
underrepreaentation of women, apecifieally, approadmately ^MO percent of the 
recipients of ttoe awards in recant years have gone to women. 

The Charles Stewart Mott Foundation awarded $6 million to ei^t HBCUs 
for capital improvements, fkcully-dsvelopment programs, and financial aid to 
students.'"* Ttie Mott Foundation haa provided a total of $^ million to these 
institutions over the past 10 years.'* 

Rockwell bitemational's Science Center has formulated and promoted 
innovative programs in hi^er education to increase representation of minorities 
in the scientific and engineering professionals. 

Exxon Research and Engineering Company has created an alliance with five 
New Jersey hi^ schools. Exxon donates laboratory equipment to the schools 
in exchange for the names of those minority students gifted in science and 
mathematics. These students are selected to work in Exxon's laboratories 
during the summer, paired with a researcher, and permitted to work on a 
research project. The cost of Ehaon's summer program exceeds $50,000. 

Dow Chemical's Touch Tech' program is expansive. Approximately 40,000 
precollege students visit its museiun chemis^ laboratAiy annuaUy. In addition, 
the compaqy provides yearly workshops for more than 60 classroom teachers to 
work with researchers and devise improved methods for teaching acience to 
children.'" In addition, Dow Chemical has a Touch Tech Mentors Program 
with a predominantly black hi|^ school. Each summer, Dow admits 10 to 15 of 
the bluest achieving students from this school to its laboratories, and provides 
them with a salary, mentor, food, lodging,-and a summer job in research. 



'^ The participating colleges are Benedict College, Bennett College, Dillard 
University, Johnson C. Smith University, Morehouse College, Spelman College, 
Tuskegee University, and Xavier University. 

'* Bailey, Anne Lowrey. Mott Foundation: $6 Million for 8 Black Colleges, 
V. 34, July 20, 1988. p.A29. 

'" Katauskas, Ted. Industry Cultivates Minorities. R&D Magazine, Feb. 
1990. p. 69. 
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POUCY ISSUES 

Hie diBcrepancy between minority paitidpatioo in idence, mathematics, and 
engineering and overall mimirity population trendi is one of the most critical 
issues current^ confronting the •dunational system. Previous challenges in 
education have been met with the establishment of land-grant colleges, the OX 
Bill, the Vocational Eduction Act. the National Da&nse Education Act, and the 
Elementsiy aai Secondary Education Act The Task Force on Women, 
Minorities, and the Handicapped in Science and Tsehnologjr propoied that the 
issue of underrepresented minorities in the sdenees be addreraed with the same 
fervor that was accorded science education following the launch of Sputnik in 
1957. 

For the most part, past and current policies have been inefficient and 
ineffective in recognizing and attemptii^ to address the problems of minority 
stutknts in science, mathematics, and en^e^ing as evidenced by enrollment 
and graduation data. The role of the NSF mig^t be hei^tened by making its 
eflbrts more congruent with those of the National needs. The NE^ could assist 
minority precollege efforts by examining the process of scien^, engineering, and 
mathematics education in underrepresented groups. There is a paucity of 
infiirmation on undentanding the problems of minority students at the 
pncollegB level. Available minority data collection at the pre^Uege level often 
does not distinguish between blacks and Hispanics or between Puerto Ricans or 
Chieanos. Not all the education problems d'the underrepresented groups are 
parallel, nor are ihey the same in rural areas or urban areas. The NSF would 
not be in the position to solve the problems, but oould support research that 
mi^t help to define them. In addition, rellaUe data concerning precollege 
aoBDse and mathematia course-taking are nonexistent for minorities and non- 
mmorities. As a result, it is difficult for practitioners and policy makers to focus 
on problems and discontinuities in the underrepresented groups. The NSF could 
initiate a regular data collection effort whidi utilize the resources of the 
National Center for Education Statistics, and various national ethnic 
organizations to compile an accurate picture of the participation of minorities 
in scienra, engineering, and mathematics. 

Ma^y of the information-sharing programs of the NSF are reactive rather 
than proactive, stimulating information flow within an area or locality, but not 
between the NSF and its constituents. Primarily at the precollege level, there 
is a great need that the results of operational and meritorious projects reach 
others quickly and in a manner which gets the information directly to the 
practitioner. The NSf should provide national leadership for minority science, 
engineering, and mathematics efforts by providing a national clearin^ouse 
similar to the model of Educational Resources Information Center (ERIC). A 
national clearinghouse could provide a a>mprehensive national collection and 
distribution point for data, instructional materials, and methodologies for 
suceessfhl precollege models. In addition, the dearioy^ouse could establish a 
national register of corporations interested in interacting with school systems 
to improve science, engineering, and mathematics capabilities of all students. 
An expansion to the clearinghouse could not only receive information from 
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difTerent consortia and Federal apndea but also disseminate the materials 
throu^out the United States by means of an electronic bulletin board qrstem. 

The De^^msat of Education's support of science and mathematics education 
has not apiffmrimated that of the NSF. The C^partmisst of Education supports 
science awi mathematics mainly through Title n of the Elementary and 
Secondaxy Education Act, as amended by PI^ 100-297 ^or S77). Programs of 
the Department that contribute aigniflcant^y to the sdence education efforts, 
with components targeting minorities and women, include those of the Dwi^^t 
D. Eisenhower Mathematics and Sdence Education program and the Upward 
Bound Program. While there has been a 622 percent increase in the 
Department for programs directily affecting science and mathemetfcs education 
in fiscal year 1991 from fiscal year 1990, it has been proposed that the efforts 
of the Department of Education be furthered increased and enhai^ throu^ 
collaboration with the NSF.'^ It is the opinion of agsncy officials that 
collaboration «>uld stretch resources and extend the effectiveness of all involved. 
Succ^sftil collaboration with schools, school systems and states is a critical 
component to any efforts. Collaborative efforts proposed by the two agencies 
include: 

(1) Establishment of stronger liaison between the two agencies, including 
joint iHiblic appearances and joint statements on appropriate matters by 
the Secretary of Education and the Director of the National Science 
Foundation; 

(2) Closer and more stable working and fUnding arrangements; 

(3) Joint programs with the States and programs targeted at urban 
education; 

(4) Expansion and improvement of National Assessments of student 
achievements in the sciences and mathematira; and 

(5) Increased dissemination of bi^ quality projects sponsored by the 
National Scienro Foundation and oqpanded distribution hy the 
Department of Education^" 



While the focus to address the needs of science education has been given 
mainly to the NSF, and to a l^ser degree, to the Department of Education, 



U.S. Congress. House. Committee on Science, Spa%, and Technology. 
Subcommittee on Science, Research and Technology. Prtscoliege Science and 
Mathematics Education. Testimony of Erich Bloch, former director. National 
Science Foundation, p. Testimony of Lauro Cavazos, Secretary of 

Education, p. 35^. Hearinp, 101st Cong., 2d Sess. Washingtoo, U.S. Govt. 
Print. Off., 1990. 
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other Federal agencies eould expand their efforta in addressing the needs of 
underrepresented mimtrities. (For a partial listing of the support by Federal 
agencies see table A8 in the appendix). The programs in the agencies have gone 
firom a "few in number and small in scope" to a 'flood support**^ However, 
few of the programs operating for a period of tima have been analyzed or 
evaluated. In the absence of evaluation components or empirical data, it is not 
discernible if the programs warrant replication or bow th^ should be 
restructured. Joseph Danek, Director of the Division of Research and 
Improvement, NSF, stated that: "We see so finr minority scientists and 
engineers that whatever we've been doing isn't giving us the desired 
results."*** 

The Department of Energy (DOE) as a consumer and patron of a signifleant 
fraction of the Nation's scientists, mathematicians, and engineers, has had a 
long tradition of support for and Involvement in science education. Primarily 
through its network of national laboratori^ and research facilities, DOE has 
expanded its role in the national effort to improve the scien^ education ^tem, 
including overall science literacy and the participation of minorities and women 
in the sciences. The efibrts of the DOE are designed to complement those of the 
NSF, the Department of Education, State and local governments, and the 
education community as a whole. DOE is seeking to expand its efforts at the 
precollege level, to intervene during the early years of education before students, 
primarily minorities and women, foreclose their chances of entering the science 
and engineering pipeline. The effort of the DOE could serve as models for other 
agencies with limited involvement. DOE initiated 11 new partnerships in fiscal 
year 1991 to address the needs. 

The Department of Defense (DOD) also is a consumer of scientists, 
mathematicians, and engineers. Presently, there are a number of education 
programs in IX}D which are deigned at attnut, train, and ad^mce a sufficient 
supply of fUlly qualified individuals in scientific and technical fields. Some of 
these programs are directed at minor It'es and women who are proportionally 
underrepresented in DOD's scientific and technical workforce. (For an expanded 
discussion of programs at the precollege, undergraduate and graduate levels, see 
CBS Report and Engineering Edueatiom The Role of the 

Department of Defense.^ At issue is whether or not there is a fUrther role 
for DOD in science and education. How should DOD mobilize the resources and 
professional participation required to affect science education significantiy over 
a period of time? What programs should be implemented to broaden the 
pipeline of minority youih pursuing science, engineering and technology careers? 



^ Mcintosh, Hu|^. New Series of Federal Programs Aims at Attracting 
Minorities. The Scientist, May 28, 1990. p. 10. 

»' Ibid. 

^ UJS. Library of Ck>ngres8. (Congressional Research Service. Science and 
Engineering Education: The Role of the Department of Defense. CBS Report 
89-256 SPR, by (Pristine M. Matthews. Washington, Apr. 1989. 30 p. 
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At present* fdoBce education efiforti in DOD are characterized hy considerable 
delegation to the Servi^ and agsneiei. Congreaa mi^ with to coniiderp in iti 
fiscal year 1991 authorization hiU for DOD, including languaffB to require the 
Underseeretaiy of Defense Ua Aoq^tition to put tlu Directed of Defense, 
Research, and Engineering (DDBIsE) in diargs of all DOD sdence and 
engineeringedue^on programs (praeoUegBfUn^graduate, and ^uate). One 

individual could be delegated with fiiU authi»rity for these programs ai^ could 
take a proaetivo lole in interurvico coordination. Having the 

responsibility of sdence eduation programs placed with one individual mi^t 
mi^t help to prevent dupUeation of efforts while simultaneous^ guarding 
against inadequagr of ftmding in any parKieular area. A centralised point of 
unified leadenhip and authority for science^' programs in the DDH&E could be 
expected to foster improved coordination with the Services and DOD 
components by strengthening and maintaining intorvantion methods and placing 
less of a burden on any one agei^s constrained resource. In addition, 
increased aystematie coordination may permit the Services and the DOD 
components to establish complementary goals and objectives for science and 
9*:gineering education at all levels. Equally important, during the DOD 
authorization process, one person wmild be able to present to Congress a DOD- 
wide integrated picture of its various seienra education activities. On the other 
hand, the current system's multipUdty of inputs firom the various services and 
agencies has certain advantages, such as allowing a wide rangB of expertise in 
program design so as to represent the various interests involved. 

A second action that could occur before implementing or expanding any 
intervention programs would be a comprehensive review oi all current DOD 
science and engineering programs. The review could include: (1) the amount 
of funding by the Services and the DOD componento for all science and 
engineering programs; (2) the goals and objectives of the programs; and (3) 
coordination mechanisms currently in use (including documentation and 
evaluation of existing mechanisms). The review could also determine possible 
meebanisms for optimum coordination of the various programs. Centralization 
and increased coordination of sdence education efforts could enable Uie DOD to 
place its current and newly initiated programs in the context of broader national 
concerns. 

Coupled with the discussion of improving the partiripation of blacks, 
Hispanics, Native Americans, and women in the sdences is the discussion of 
improving the entire sdence education system for all studanU. It has been 
suggested by various Federal administrators of sdence and engineering 
programs, academicians, and precollege level officials that coordinated 
interagency efforts would serve to guarantee the most effective use of limited 
funding sources. Each agency could be cognizant of the others programs so that 
duplication of efforts could be avoided. Coordinated efforts are in evidenced by 
the formation of a committee convened by the Federal Coordinating Council for 
Science, Engineering and Technology. An additional intra-agancy coordination 
science and technology group has been formed by the White House Initiative on 
Historically Black Colleges. 
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CoUaboratioD is needed between colleges and univeriities and public school 
omcials to ctesign programs and curricula to expand the pool of minority 
students interested ai^ able to qualify to enroll in the sciences. More colleges 
and universities should expand thair polid^ by establishing partnerships with 
local schools, particular^ urban schools that moat oaen have the least 
resources. Public colleges and universities could be required to enroll and 
graduate minorities in proportion to their representation in the State population 
(or could at least approach representation). In additiim, the States could provide 
financial assistance that fhctors in minority students' lower economic resources 
and the protracted period of time required for graduation. 

In addition to recruiting more students to enlarge the pool of scientists, 
engineers, and mathematicians, efiforts also should be directed at retaining 
student interest in science and engineering and thereby reducing the attrition 
from the talent pool. Research has found ways to create a more positive 
environment for encourai^ng and retaining minorities and women in science, 
mathematics, and engineering-tiie introduction of role models, use of 
intervention programs, fomiliarizing teachers with their subtle forms of 
discrimination and exclusion by ethnicity and gender, and creation of classrooms 
which foster hi^ expectations and efficacity. No matter how successful 
precollege remediation strategies, early identification programs, and programs 
to ensure undergraduate recruitment, without retention of a significant number 
of students, a critical shortage of minority scientists, mathematicians, and 
engineers will continue for the foreseeable fiiture. 

The education of soicienta is not the monopoly of the schools. Tha business 
community is a segment of the econonqr that depends on the effectiveness of the 
schools. Increased partnerships between business and education, between 
scientists and educators, between educational institutions at different levels, 
between state and local governments and business, and between the Federal 
Government and all the other sectors would help. There is an economic 
argument for public investment in education in general, and for science, 
engineering and mathematics in particular, when examining the countiy's 
productivity decline. 

The needs are great and immediate; the problem of underrepr^nted 
minorities in the sciences requires multiple solutions applied systematically to 
guarantee that limited resources are used effectively. In a position paper 
prepared for the Congressional Black Caucus Symposium on Opportunities and 
Challenges for Minorities in Science and Technology, David Johnson, Executive 
Director, Federation of Behavioral, Psychological and Cognitive Sciences, wrote 
that: 

More of eveiything is needed: more Federal attention to erasing 
inequity, more effort to negate the obstacles to academic 
achievement that often accompany a childhood spent in poverty, 
more intimate involvement of parents in the education of their 
children, more community participation in reinforcement and 
enrichment of the learning environment, more minority teachers 



teadiing idence and mathematia in better w^ys, more attention 
to thd quality of the school enviromnenti more minority itudente 
staying In adiool and taking idence and matheinatiCT eonrw e at 
a mora advanced level, more leaning of the organizational and 
intelloetual proceises that under^y adentifie inquiry at the aame 
time that fiMtual information from adence and mathftmatict is 
being oonvetyed, more im|>rovement in minurity aeorea cm the 
indieat(»a of readinesi for eoUege itudly, and more finanrial 
resoureei committed earlier to aiiure that eveiy minority student 
who has tfafi desire and ability to pursue postsecondaiy stvilly in 
sdenee or eni^neering can do so. Eveiy button needs to be 
piaahed.*^ 



If population trends continue as oqpected and if the partidpation of 
minorities in the sdences remains abnormally skewed, then the availability of 
an educated, sdentifically literate workforra needed to meet the ehallenge of a 
hif^y «>mpetitive internal e«>nomy will continued to be at risk. Walter E. 
Massey, vice-president for research at the University of Chicago, and for the 
Argonne National Laboratoiy and recent nominee of President George Bush to 
be the Director of NSF, noted that this is an opportune time for groups involved 
in equity issues to promote science education among minorities, women and the 
handicapped He pouted that if the underrepresented in the sdencra cannot be 
e3q)anded, univerdti^ and private industries will fill the needed positions with 
foreign talent.*"* There should be two goals in sdenee education, (1) to 
guarantee a hi^ level of scientific and technical literacy for all students, and (2) 
to develop the talents of those who demonstrate the aptitude who are females 
and members of a minority group. These two goals should be pursued in concert. 

The 101st Congress has introduced various legislation to respond to the 
Nation's need for trained scientific and technical personnel and the need for 
scientific literacy of the workforra and general dtizenry. (For discussion of the 
legislation, see Congressional Research Service, Issue Brief-^ience, 
Engineering, and Mathematics Pre^Uege and College Education).^ In 



^ Johnson, David. Strengthening and Enlarging the Pool of Minority Hi^ 
School Graduates Prepared for Sdenee and Engineering Career Options. 
Prepared for the Black Caucus Legislative Weekend Symposium on 
Opportunities and Challenges for Minorities in Sdenra and Technology: 
Preparing for the Year 2000. Sept. 16, 1988. p. 4. 

^ UjS. Dept of Energy. Math/Sdence Education Action Conference. 
Presentation of Walter E. Massey. Lawrence Berkel^ I^aboratoiy. Berkeley, 
Ca., Oct. 8-10, 1989. 

^ U.S. Libraiy of Congress. Congr<^ional Research Service. Science, 
Engineering, and Mathematics Preeollege and College Education, by Christine 
M. Mattisews. CRS Issue Brief No. IB88078, July 26, 1990. p. 16. [continously 
updated] 
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addition, mueh of the legislation has componentf that would contribute to the 
recruitment of minorities and women in the idenees. Congress mi^t consider 
expanding its role by developing programs in Federal agencies and forming 
alliances with the private suitor to fiirther iscraase the number of students 
choosing science, mathematics, and engineering as a rareer. Because of the 
number of years it takes to "grow" a scientist, mathematician, or engineer, 
programs need to be proposed at all levels of the educational system-precoUege, 
undergraduate, and graduate level. 
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Wimien Mitt 


TABLE Al 

oritiee, and Forrign Natkmala Eimdled in Engine«ing 
1987.1988 




1 Women 


Blacks 


Hispanica* 


AniarioaB 
IndiaiiB 


Asian/ 
Padfie 


Forsign/ 1 
Natiooal | 




1^ 


1988 


1987 


1 1988 


1987 


1988 


1987 


1988 


1987 


1988 


1087 


1988 11 


FULLTniB 
UNDERGBADUATBSt 












First Ymt 


16,0M 


15,837 


6.146 


7,076 


4.465 


4,872 


364 


433 


7.074 


7.610 


3,930 


3,848 1 


Second Year 


11,820 


11.466 


8,777 


3,911 


3,424 


3,221 


216 


209 


6^015 


6.174 


4,402 


3.817 


Third Yew 


ltT76 


11,356 


3,298 


3.357 


3.S96 


3,316 


228 


212 


6.984 


7.101 


6,688 


6.148 


Fourth Yenr 




16.011 


3.892 


3,^ 


4,466 


4,228 


325 


90Z 


91441 


9.227 


7.831 


7.695 


Fifth Year 


1^ 


1.103 


188 


187 


1.390 


1.391 


14 


8 


616 


840 


432 


827 


1 Total Full TlflM 
1 Undergmdiuitea 




64,772 


17,300 


18,227 


17,131 


17,027 


1.136 


1.164 


30^180 


90^352 




20.735 


1 Part Time 

1 Undeigraduatea 


4,810 


5,616 


1.842 


2,178 


1,122 


1.673 


109 


120 


S^686 




1*781 


1,822 


STUDENTS! 




M.S. or Prof. Enginasring 


5,646 


5,813 




651 


878 


752 


66 


70 


2;818 


2,876 


14.097 


16,690 1 




2,533 


2,960 


166 


215 


254 


310 


25 


81 


1.497 


1.789 


12.251 


13,897 1 


Total PoU Time 
Grsdiuitea 


8,079 


8,773 


791 


866 


1.132 


1.062 


91 


101 


4.315 


4,664 


26.948 


29.567 i 


1 Part tW Oraduata 
1 Student* 


6,836 


6,646 


888 


899 


700 


697 


56 


70 


3.690 


8,646 


5^ 


6^871 j 



^IndxidM 4,160 fUU-tiim undwgrBdiutaa, 118 ptft^ime tindergradumtas, 113 AiQ-tiiM graduftta ttt^mta^ md tmo p$rt4tom graduate ftttdrati at tba UnhmHj 
of Puarto Rico in 1987, snd 3,889 ftiU-timfi undergraduatM, 99 part-time undm-graduatoa, 102 fUll-time graduatai atiKlmta, and ooa part-time graduata atudant 
at the eama institution in 1988. 



SOURCE: Amwkan Aamiation d EngiiMtring Sodatiea. Enginaaring Manpower Bulletin. Waehington, 1989. p. 3. 
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TABLE A2. 
EnginMiiBg Digww Awardad to WooMn, 
Ethnic MrrwritiM, and Voniffi NatioaalB 
1968.1^ 




Under-BapraaMttd BfinnrWaa 




Level/Diadplme 




All 
Woman 


Blads 


Sipanka* 


Amsricu 


Subtil 


Aaian 
Americana 


Foraign 
Nationala 


AU B.S. Desraw: 


19S0 


11^ 


2,U4 


1,864 


L29 


4,107 


4,824 


6,275 




1SS7 


lt675 


%182 


1,840 


149 


4,171 


6.056 


6.048 




1988 


10,940 


2,211 


1,920 


187 


4.318 


6.591 


6,763 


Electrical 


1986 


2,755 


806 


698 


44 


1,448 


2,348 


2,165 




1987 


8,173 


853 


616 


54 


1,522 


2,674 


2,251 




1988 


3,177 


850 


640 


54 


1,644 


2,887 




Mechaniod 


1986 


1,727 


430 


328 


21 


779 


671 


942 




1987 


1,724 


383 


374 


28 


785 


701 


855 




1988 


1,772 


421 


373 


32 


826 


821 


873 


CivU 


1986 


1.091 


168 


255 


14 


437 


352 


1,425 




1987 


1,096 


200 


226 


18 


444 


354 


1,194 1 




1988 


1,072 


179 


243 


36 


458 


359 


950 1 


Chemical 


1986 


1,483 


194 


102 


13 


809 


297 


281 1 




1987 


1,879 


182 


106 


10 


298 


231 


237 1 




1988 


1,079 


164 


89 


11 


274 


234 


261 1 



7< 




• Eidudfls degr«t«&«m th« Univewity of PuwtoBieo, in opd«r to rertrkt daU on 
and th« Diftriet Ckdumbia. 



SOURCE: American Association of Engineers Societies. Engineering 
Manpower Bulletin. Washington, Mar. 1989. p. 5. 
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^jr Prognm 
Area 



Agrkultura 
and HoiM 



10.912 



100 



<l 



3 



»4 



BuamaoB 



24,329 



100 



86 



Education 



24.464 



100 



88 



Engin«ering 



18.682 



100 



15 



83 



Fine Arts 



24,789 



100 



2 



3 



91 



Health 
SdencM 



78.927 



100 



3 



88 



Humanities 



47.426 



100 



91 



Natural 
Sdenoea 



60,347 



100 



Social Sdeneee 



40.369 



100 



2 
2 



89 



89 



Other Firida 



48,488 



100 



6 



NOTO: Detail* not add due to rounding. 

SOURCE: VS. Dept. of Education. Office of Educational Research and 
Improvement. National Center for Ekiucational Statistics. Faculty 
in Hii^er Education Institutions, 1988. NCES 90-365, Mar. 1990. 
p. 11. 
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TABLE A4. 













logolarFiMii 






















AsMrkaa 
Indian 


Anan 


siaCiK 




vviuca 




Nuaabw 


Paroiat 


Paraant 


Paremt 


Paroaat 


Pansast 


Paroant 




80.877 


100 


2 


6 


4 


2 


87 


1 By Program 
1 Ami 
















1 and Home 
1 £ocinomio0 


- 


mm 


mm 












6.219 


100 


0 


0 


1 


0 


99 


1 Educatkm 


4.233 


100 


3 


4 


9 


3 


81 


1 Enginftftring 
















1 FiMArt» 


8,606 


100 


0 


6 


2 


4 


89 


1 Health 


n.214 


100 


1 


10 


IS 


4 


72 


ll Hunumitiet 


8.698 


100 


0 


3 


8 


2 


93 


1 Natural 


10.07S 


100 


1 


8 


1 


1 


89 


Social Sdenoee 


6.698 


100 


14 


7 


6 


0 


74 1 


Other Fidds 


16.657 


100 


1 


0 


1 


1 


97 1 



-Too few eaaea £sr a reliabla aatimata. 
NtDTE: Dataila miyr not add dua to rMinding. 

SOURCE: VS. Dept of Education. Office of Educational Research and 
Improvement. National CSenter for Educational Statistic. Faculty 
in Hi^er Education Institutions, 1988. NCES 90-365, Mar. 1990. 
p. 12. 
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TABI£A& 

P«raiiitefi Differibutfoo of and Pkrt-TUM Rfl|a!«r 
Faculty, ly QmaOm and PtpMtumit PiqfTMn Arta; FUl 1987 


■" toiilliilld^i ' ^^^^ 

■ : ■ • :;-<:>j^>^>^$'f^'.^r^>::> ■ : : • • :: . <>' '^-^ " v 




m-§mm 


















1 ifii* 


F«awU 


1 Nttnter 






PMMDt 










1 87S,7S2 


100 


76 


25 


80.817 


100 


64 


40 






ApteuItUM aiid Horn Eocnomki 


10,912 


100 


6S 


87 












34^ 


100 


78 


22 


^210 


100 


00 


81 


Edueattai 


24.404 


100 


62 


88 


4.288 


100 


48 


67 




. 18»682 


100 


97 


8 










FIm Arts 


24,769 


100 


70 


24 


8.606 


100 


80 


70 


HMhh grfriw^ 


71^927 


100 


08 


88 


17,214 


100 


67 


48 


Hiffntnttfaa 


47,428 


100 


70 


80 


8.698 


100 


88 


67 


Natun! gcfangwi 


60,947 


100 


86 


16 


10.078 


100 


60 


41 


Social SdnoM 


401969 


100 


77 


23 


5.08S 


100 


01 


80 


(HhvFiakto 


4^^486 


100 


77 


23 


10,677 


100 


60 


41 



- Too few CMW for tvliabi* Mtimat*. NOTE: D«taili not Mid du« to rouodiiif. 



SOURCE: V3, Df>L of Education. OiDo* of EducatiociAl Re—a rch tnd Improv«radnt National OnUr for Educstioa 
Statistiei. Faculty in Highar Education Imtitutiona, 1986. NCES 90^, Bfar. 1990. p. IS. 



TABLE A6. 
Enrollment in Historically Black Colleges 
and University by Race/Ethnicity 
Fall 1976 to Fall 1987 



Race/Etlinlclty 


1976 


1980 


Number of HBCUs 


105 


102 


[Total 


212,120 


222,220 


Black, non- 
Hispanic 


185,820 


185,780 


White, non- 
Hispanic 


18,390 


21,480 


Asian 


610 


1,340 


Hispanic 


460 


1,030 


American Indian 


180 


400 


1 Nonresident Alien 


6,660 


12,200 





Peroei 


1982 


1984 


1986 


1987 1 


1987 


100 


104 1 


104 


100 1 




216,570 


216,050 


213,093 


217,367 1 


, 2.0 


177,000 


175,110 1 


176,596 


182,019 




23,040 


23,460 


1 22,651 


23,225 




1,050 


1,350 


1 1,237 


1,187 


1 4.0 


1,070 


1,560 


] 1,485 


1,588 


1 6.9 


570 


240 


1 652 


519 


1 -6.0 


13,840 


14,340 


1 10,572 


8,829 


} -16.5 



1976. 
1987 



26.3 



NOTE; Detoile may not add to total because of rounding. 

1 ir^„«tion Office of Minority Concerns. Minorities in Higher Education. Seventh 
SOURCE- American Council on Education, umce 01 OTinurivjr^^ 
SOURCb. Am ^^^^^ ^^^^ ^^gg^ Washington, Oct. 17, 1988. p. 27. 
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TABUS A7. 
Tbtal Federal ObligatioDf for Research and 
Development to Hi^ier Education Inititutioni (HEIs) 
and HistorinUy Black CoUegsa and Univenitiea (HBCUa) 

1978-1988 


Fiscal Y«ar 


HEI Total 
$ Millions 


HBCU Total 
$ Millions 


HBCUs 
as 

% of HEI 




1978 


3,385.7 


28.6 


8.4 


1979 


3,873.5 


§/ 




1980 


4,160.5 


36.5 


8.8 


1981 


4,410.9 


39.8 


9.0 


1982 


4,554.5 


40.5 


8.9 


1983 


6,024.3 


49.1 


9.8 




5,448.8 


60.3 


9.2 


1985 


6,246.2 


57.0 


9.1 1 


1986 


6,456.7 


67.0 


8.8 1 


1 1987 


7,239.5 


62.6 


8.6 


I 1988 


7,717.1 


62.8 


8.1 



a/ Data are not available. 



SOURCE: US. National Science Foundation. Federal Support to Universities 
Colleges, and Selected Nonprofit Institutions: Fiscal Year 1988. 
Detailed StaUstieal Tables NSF 89-325. Washington, 1989. p. 23, 
77; and Federal Support to Universities, Colleges, and Selected 
Nonprofit Institutions: Fiscal Year 1985. Detailed Statistical 
Tables. Washington, 1987. p. 61. 
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TABLE A8. 

Federal Agsaey Program! Targeted at Minorities and Women 

(continued) 



NATIONAL AEBONAimCS AND SPACE ADMINISTRATION 

Summer Hi^ School i^prenticeahip Program (SHARP). FYSl 
(proposed): $510,000. 

Undergraduate Student Researchers Program. FY90: $1 miUion. 
Graduate Staident Researdiers Program. FY90: $2.2 million. 

NATIONAL SCIENCE FOUNDATION 

Career Access Opportunities in Science and Technology for Women, 
Minorities and the Disabled (ACCESS): FY91 (proposed): $15 million. 
Alliances for Minority Participation (AMP). FY91 (proposed): $10 

million. -i- ^ 

Research Careers for Minority Scholars (RCMS). FYSl (proposed): $8.8 

million. 

DEPARTMENT OF DEFENSE 

Science and Engineering Apprenticeship Program (summer). 
Historically Black Colleges and Universities/Minority Institutions 
Program. 

ENVIRONMENTAL PROTECTION AGENCY 

Minority Research Grants. FY91 (proposed): $900,000. 
Minority Fellowships. FY91 (proposed): $115,000. 
Minority Summer Internships. FY91 (proposed): $140,000. 



I 
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TABLE AS. 

Frderal Agency Programs Targeted at Minorities and Women* 



ALCOHOL, DRUG ABUSE, AND BIENTALHEALTH ADMINISTBATION 

Minority Access to Researeh Careen (MARC). FY89: $1.3 million. 
Minority Fellowship Program (BffP). FY89 $1.7 million. 
Minority Institutions Research and Development Program (MIRDP). 
FY89: $950,000. 

DEPARTMENT OF ENERGY 

Hig^ School Student Research Apprenticeship Program. FY91 
(proposed). $400,000. 

Prefreshman Enrichment Program (PREP). FY91 (proposed): $1.4 
million. 

Minority Honors Training and Industrial Assistance Program. FY91 
(proposed): $431,000. 

NATIONAL INSTITUTES OF HEALTH 

Minority Biomedical Research Support(MBRS). FY91 (proposed): $32.3 
million. 

Minority Access to Research Careers (MARC). FY91 (proposed): $13.4 
million. 

Research (Centers in Minority Institutions (RCMI). FY91 (proposed): 
$25.8 million. 

DEPARTMENT OF INTERIOR 

Historically Black Colleges and Universities Initiative (large science and 
engineering component) FY90-92: "$15 million. 

DEPARTMENT OF AGRICULTURE 

USDA/1890 Summer Intern Progran FY91 (proposed): $1.5 million. 
USDA/1890 Liaison Omeer Program. FY91 (proposed): $2 million. 
USDA/1890 Capacity Building Grants Program. FY91 (proposed): $11 
million. 



* Mcintosh, Hu^. New Series of Federal Programs Aims at Attracting 
Minorities. The Scientist, v. 4, May 28, 1990. p. 10. 
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